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LIGHT 

IS COMPARABLE 
ONLY TO THE 

SUN 
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WHAT OTHER LIGHT, 

gas or electric, gives 
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AT A COST OF 
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HENRY CAREY BAIRD & CO. 
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910 Walnut St, r; Philadelphia, Fo., U„ S. A, 
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Our New American Book 

HOW TO MAKE 

Alcohol 

and D o n a t u t* o It 

By F, B. WRIGHT 

FROM MOLASSES, BEETS, POTATOES, CORN, 
RICE AND SIMILAR PRODUCTS 

A practical hand-book on the subject, and is fully iliul- 
Iraled with original drawings of the necessary machinery. 

Chap. CONTENTS: 

1. Alcohol, id various forma and 8-OmrCes, 

2 . Mashing, cooling and IcrmeJUfttmti ill general, 

4. Distillation, simple farms of stills, the production of 
Alcohol from wine, 

4. Making, 

5. Alcohol from Potatoes, mashing, fermentation, d istil - 
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6. Alcohol from Grain, 

7. Alcohol Irani Beets. 

9. Alcohol from Molasses. 

f. Denatured Alcohol: Commercial uses, 

10. Alcoholemelcry. Indcu. 

The New Free Alcohol I.aw and, Government Regulations. 
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The Index to VoL VIII, 1906 Popular Mechanics, is now ready and will be 
s*nt free on request. Bind your magazines and have a fine volume of current history* 
We hive a few bound volumes for sale at f 9,50 each. 




mechanical needs — ;Iiort cuts through mechanical difficulties — they are recog- 
nized by amateur and professional mechanics as the standard for accuracy, 
workman ship, design and finish. Send for free Catalogue No. 17AP, of the 
largest line of fine mechanical loots. 

THE L. S, STARRETT CO., ATHOL, MASS., U. S. A. 
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What is Roofing Tin? 



How is it Made? 



As a Property Owner or Architect did you ever ask 
these questions and receive a satisfactory reply? 



are interested in building, and we will promptly send you a copy if you will write 
for it and mention this publication. 

By using any of the Brands shown below you can procure the very best pro- 
tection from the elements. These stencils appear in the corner of the sheet, and 
you will notice the amount of coating carried per box of 20x28 — 112 sheets is 
clearly shown, This protects you from substitution — a point which we believe 
you will fully appreciate, 



We know there are many men who would like some definite information 
along these lines, and have, therefore, compiled a book entitled “From Uikder- 
foot to Overhead,** which carefully describes the process of making Roofing 
Tin from start to finish. The information it contains is invaluable to you if you 
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30 POUNDS COATING 
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32 POUNDS COATING 





30 POUNDS COATING 



AMERICAN SHEET & TIN PLATE 

COMPANY 



1406 Frick Building 



PITTSBURGH, PA, 



Thl e one 



Publisher's Announcement 



I 1 The publisher of Popular Mechanics takes pleasure in announcing 

that with this issue its circulation passes the 100.000 mark. This circulation 
is the result of steady growth, and has been accomplished in live years with- 
out the use of premiums to subscribers or other temporary inducements. 

It is due in large part to the kind words its readers have spoken to 
i their friends and acquaintances, and the publisher takes this occasion to 
express his grateful appreciation, 

K The attention of prospective advertisers is called to the policy of this 

magazine in accordance with which the publisher waives all claim for pay- 
ment of any advertisement appearing in any issue where the number of 
copies actually printed and circulated is less than the number printed on the 
i front cover page. 

H. H. WINDSOR, 

! Chicago, March 20, 1907. President. 




QO WILL GET THIS FINE HOPKINS & ALLEN 

■ AMERICAN MILITARY RIFLE 



SHag Strap and Field Cleaning 
UiiLlll Complete 

Do you know wdiat President Roosevelt 
and Lord Roberts have said about our young men 
learning to handle a modern military rifle — Young men everywhere are 
taking up the President's advice and try ing to get hold of a military gun. 



DESCRIPTION : Tliin HOPKINS & ALLEN AMERICAN MILITARY RIFLE is the very rifle you’ve 
been looking for. IL is modeled after the Krag Jorgesen and English Military rifles even to hiing strap 
and swiveU and adjustable military siefols. The rifle is +4 indies long, with 30 inch military barrel and 
military stock of finest select English Walnut with real English military Pistol grip. 

ACTION is flip approved military boh pattern, with ejection and patent release spring whkh crables vmi lo reme’ie 

bolt in an instant to dean barrel -or, if desir'd, i ■■ *1 learnt the $0*1 in ew*e orenpnire ii.i f ne no, S are 

improved military pattern scaled up to 2CM.J yards an I. furnished with graduated wind pauue. PARREL is madu of line hiKli power 
rifle ste L, calibred for 22 Icmfi rifle cartridges t alt hough 22 liflfig nr slmTI can be us^-d) rind rilled with our nr p.- ten led impr oved 
jncreasie twist. S TRAP is af tou-ili strong bull 1 ', hide leather with brass military clutch nnd catch t niton. Ml LI J AK\ LL'll 
PLA TE las regulation trap»dcior and cell containing tom pkte cleanm g outfit, the same as a leguur army gun. 

Tli la In Ihp lfr*1 rppl fttlltliirj EUIto r In 23 rnlllii-o, mnnuriiritirnd ti* mi AitiFrlmit Ftrcnrnw CdmiiftJIJ, nnd 
liluti-Kriulc fc it urea nml ri'nl iiiHKur.y aimf!i riiiier wilt inn hr It pitpHlnr wbprPTPrft rille in iimi<iI. 

1 v koi rnrxn at umhi^t white kh iuiikit. pint mtv uk will sievit itin.t:, otbap 

AXD (ILK.lKIlIt Ol'Tl-IT CO.tIPLKTK, A XII MlABAKTKK SAFfc Dlllli i:itV AX'H COWfliTB &ATI£FA€- 

TIOK Iff Kl KItV ItttNI’IU'T. 

U'TiftrjW- r?nr firir “ I7w» GifHt niut f *ito 41 /(P" l(Wt, FttF & — fV iwiirf *ifi* 

/.|fl(r»eir <1*4 intttr*tin t rJlmtrBiM mwrf In. Antrim — sfi/rr fht. ftraC jhrifww uiwt 

timipletc fine, liimi pun f sport IntHefafys iff i*«^ itiifft ni ffrmrm . H ViiY farfgtf. 

THE HOPKINS & ALLEN ARMS CO. 

D«pt. 32 Norwich, Conn,, V. S, A, 

I,f>YTH>Y OFFICEi FlnNliury Kqunrp, London 

-E0.rye.9f V/r.H. I Huh Grade FofmSar JYtoai, Firearms i«. the World 
Mfrfl. UnphlnH * Allen Iff Shot 22 ChL Military Kepo&wr 
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POPULAR MECHANICS ADVERTISING SECTION 




The Mechanical Advantage 



Of our pan construction is of greater importance than its absolutely 
mud-proof feature. Ends of two halves of lower pan accurately 
machined, bolted together and outside edges, inside bolt bores, upper 
case surface and journal bores, all machined at one setting* Result, 
perfect and permanent alignment of three vitally important points. The 
mechanically right Mora motor with its marine type bearings 
(original with us) is budded right from the bottom up. It's the 
mechanism that made the 

Nora Roadster 



MECHANICALLY RIGHT. 



FAMOUS IN A YEAR— Through ^nntl and nuid, rain or shine, winter or summer as operator wills, without 
missing a cylinder or breaking an Important pari . Is what Mora Roadster* are doing for their fortunate owners, 
Mora Roadster, Model R, Is convertible to four passenger surrey at will, by removal of torpedo back, which 
lakes it bout ton minutes' Time. An Ideal Oar when you want “them" 1 to go with you or you want to go 1 alone'* 
and get there and get back, 

S PECIF I CA TIU N 6— Foil r cylinder vertical engine, 24-horse power, water cooled. $8-Sneh wheel base; 
32 Inch wheels*. Weight 1700 pounds. Entirely rand proof, Price $1800. Surrey seat, $125 additional. 



MORA MOTOR CAR CO Building Rochester, N. Y. 




S r :> • Ifif'rtUrtn JVmRfni' ?! to* 







THE 



On tho Racy- 
CLEthedel%hts 
of wheeling are best enjoyed. Travels farthest with 
least foot power* 

¥o make no cfcaap Racycles, but you can pot- YOURS 
cheap by seen hup n* ati Ajjent. Beautifnl 1U07 Catalog 
and "‘The Three Itcii^onT' mailed for 2c stamp — SENT 
FREE ii : you mention this publication. 

THE MIAMI CYCLE £ MFC. CO.. MIDDLETOWN, OHIO, U. S. A. 



Pushes farther and faster than any other bicycle 
— and shows 27. less pressure on the bearings than any 
ordinary Bicycle. The best mathematicians in the United 
States say so. Send for “The Three Reasons/ 1 and if 
YOU can disprove their figures, we will give you $500 and a 
Recycle — Free. 



No one can give you finer 
Mechanical Engravings M 

Than those We are daily producing 
fora Hundred Satisfied Customers* 





Send us a sample 
order. At least, 
write for samples. 



Our drawings are made 
from hlue prints or the 
article itself and are per- 
fect down Jo the smallest 
detail. Our engravings 
are clear, distinct] clean 
cut. Deliveries are made 
promptly and our prices 
are lower than you would 
expect to pay* 



We make all the Engravings used in this tfagaiine 

CRESCENT ENGRAVING CO. 



341*349 So, Clark St* :: M Chicago 







A MOTOR -CYCLE OR LAURCH 



»t SMALL COST by usi ng (in a et 

our AtMi’hiljifl Outfits. A c*fu- 

E late linn ref Finished Mol* ns »nd 

ouj,-h CmAju^b for Bk jc)*, AufeJ- 
Marl Elo Of Sl-B-t icnAry. ftend 
Stamp fuf no. 

STEfFEY MFG. CO. 

arird Ave, £ 3>rb St.. PtiHi^ielphl* 



Curtiss World’s Record Motorcycles 



Iwb&itt achievement— in tie race at Ormond Htuicli, Fla., won 
In 46^5 sec. Our mar h E tie* hold til Jioporbmi records - 
Double and single Mutwcyctes. hi 40 H, P„ light weight 
motors. Si'iitl stamp for catalog C 



G. H. CURTISS MFG. CO*, 



Honimon<t5p0ri» N. Y* 



$40 MOTOR CYCLE 

h 0 liiTt the 1ms &f Kew «ud 

Usid Afuli 'T Oj'tlea, 9 'iLrLsnn-! Siipjdi*. 
ill tl-« CMirtliy, n| the ixiwr-fl piict*, 
machine is srutcanteed VV'b 
the ]ohg**t and only Hudmtiv* JflntDj 
Cysta bwrij in the world. Send fa*. 

Out l?i>" Catalog. tin ['aim a flpt£ laity 

HARRY R. GEER CO., 
St. Lnuis, Me*. 



MANSON MOTORCYCLE ATTACHMENTS 




THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 

Will run faster than ail auto and cost of maintenance 
a trifle* 

DELIVERY ATTACHMENT fn dally use by leading business 
houses- A TIME AND MONEY SAVER 




SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 

Fowler-Manson- Sherman Cycle Mfg. Co. 



Clirten and Fulton Streets, 



CHICAGO* ILL. 






NOW 



<1 The above illustration shows the Lake Front of Chicago as it is to-day. Only a short lime ago the entire strip of 
ground could be bought for a few thousand dollars. Think of ihe immense opportunities in a country where such 
tremendous changes aie possible in so short a time. C. What arc you doing to improve yourscEO Jf you are an 
engineer draftsman, mechanic, or merely a young ambitious man who want* to go ahead, this is your chance* 
I he trained specialist must keep up-to-date in his profession. He must be thoroughly conversant with the latest methods 
and ideas. He cannot stand still and succeed. To such a inan the 

CYCLOPEDIA Of DRAWING 

will be invaluable. Comprising 4 volumes, each nearly one foot high, it crams into its 2 ,ooo pages of Instruction 
matter more real, practical, sound information than was ever before pat between the covers of any book on Drawing. 

It is a complete, authoritative reference library for the Technical man who wish i-e to use It for consulting purposes, or 
to 1 'brush up" on his weak points. 

It is also thoroughly practical for home study work in Drawing, Every cha[ ter is complote in itself, every subject 
is thoroughly analyzed, dissected and discussed by competent authorities. It Is entirt L y free fn.j purely technical deserip^ 
tivc matter so easily misunderstood by the layman. The books are compiled ir the fepr ntatT- int traction papers of 
the American School of Correspondence. To introduce the school’s courses, for the next da. s omy, we are making 
a special 

HALF PRICE OFFER 

SENT ABSOLUTELY FREE FOR EXAMINATION 



Merely ask us by postal card or letter to send you a set of the books by prepaid express. Study them carefully. If 
you are satisfied that you can get $ 12.00 worth of information out of the books 1 sand us ®- r 0Q within t . „ days and $2. Go a 
month thereafter until you have paid $12.00, THE REGULAR FRICE IS $24. CM), otherwise notify us to send far th ; bocks 
at our expense. You do not risk a penny on the transaction. 

The man who is dissatisfied with his present position, salary or surroundings can use this advertise* 
ment as a stepping stone to a career embracing better pay. better future, better hours* better work. 



SOME OF THE CHAPTERS 

Mechanical Drawing— 
Lettering- -Geometrical Draw- 
ing— Orthographic Projection ~ 
Intersect ion a. 11 d Develop* 
me nt — Isometric P rojec < 1 0 n — 
Architectural Letter iiig— Ren- 
der Lug in Pen and Ink— Archi- 
tectural Drawing — Rendering 
in Wash ^ Exhibition Draw- 
ings — Free Hand Drawing— 
Perspective Drawing — Planes 
of Projection— Lines of Meas- 
ure— v an h i ng pn in t— P at all l- l 
PersfKfCtivS — Shades and 
Shadows— Use of Auxiliary 
Planes— Thu Roman Orders — 



Half red morocco leather. 
New type — gold stamped* 




Published by 

AMERICAN 
SCHOOL 
Q f 

CORRESPONDENCE 

CHICAGO 



SOME OF THE CHAPTERS 

In ter COln initiation Super* 

position -of the Orders— Work- 
ini: Drawings— Machine Draw- 
ings— Cains — Belting — Gear* 
me Shop Drawings — Draft- 
ing Room Organization — Ma- 
chine Design — Friction and 
Lubrication — General Draw- 
ing — Pulleys — Shafts — Tin- 
snri thing— Sheet Metal Work — 
Tables — Problems for Light 
Gaugo Work — Coppersmiths' 
Problem h— P roblems in Heavy 
M e rat — Sk y E ig h t Work — Roof- 
ing— Cornice Work— Miter Cm- 
ting - Problems in Mensu ration. 



Printed an best Quality 
paper. 

Handsomely marbled 
edges. 
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WHAT’S MOST IMPORTANT? 

In connection with the fastenings you make to Brick, Stone, Tile and Masonry? 

The time and trouble such fastenings require to make? 

The size of the hole required for insertion? 

The appearance and finish of the fastening, once made? 

The reliability and permanence of the fastening? 



THE STAR EXPANSION BOLTS AND ANCHORS. 




SAVE 50 PER CENT 

The time and labor because it requires the smallest possible hole for insertion — for this 
same reason it makes the cleanest, most finished job. WOULD U. S, GOVERNMENT 
ENGINEERS USE STAR BOLTS EXCLUSIVELY UNLESS THEY INSURED 
ABSOLUTELY DEPENDABLE FASTENINGS? Write for Samples and Catalogs. 

STAR EXPANSION BOLT CO., 



MR. REPAIR MAN 




You are blind to your 
own fnleresU *f you 
f.iiJ this Spring to 
install one of the 
famous 



IDEAL LAWN MOWER GRINDERS 

and sharpen your Lawn mowers In the only up-to-date, .rapid, 
accurate a ndarfeu tide way. The 1907 model is now ready and 
rim lams featiiren Itmt make it Pg&ful the y far round. We 
can't bejiiu to mention them bare, but a postal will buna full 
description pries, etc. Ask your jobber about this nuu- bine. 

The Root Bros. Co,, Sole Manufacturers 

PLYMOUTH, OHIO 



The New Universal Square 

la proving hielf sure to become the Standard Tool of Lu kind 



oTriT-iilf ITJTJ i l s j +TTTmr 

qoooqoqooooooooo 



ttadt la lllrt 

(to. I— I la. 

Umi Si. II- ID la. 

I Pit, 13— IS la. 

Thru only kick 
coming on us Is 
thatwodid aotflll 
orders promptly* 
We did [iot ex- 
pect so heavy a 
denial ul. It was 
not our fault. 



get I Fits tool from your 
dealer and become discouraged 
because lie was one who cam Id n ot (ret 
tils ordars for them, we adrlao you 
that thin condition hue Ije^n O'er- 
come by on r bu Lid \ ng a ta a country 
factory, where they are befog; wade 
by tbe thou Hand, and every order la 
shipped promptly, 

H your dealer cannot get them now, write direct 

DUBY & SHINN MFG. CO., Inc, 

Horn, Office and Worki, LONG BRANCH. N. J. 

Brandi port Station 



i 
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We Absolutely Guarantee 
Every Kewanee System of 
Water Supply to Give Satisfaction 

When you purchase a Kewanee System of Water Supply. we fully £var*n- t K 
ten it to give you a fint-tla jj water supply, to create sufficient pressure for ■>. 
ampte fire protection and to do all CLAIM /or it. 

The successful operation ol over 7(400 Kewanee Systems prove that they 
accomplish everythin* we claim for tbenjp 

Wt guaranty the Kewanee System of Water Supply to be the most rfiiclfcnt* 
m«t economical* snort eonipait* moat convenient* 

Wa guarantee each Kewanee System to giv* you a e apply of aerated water 
at alt time- f, delivered at an m* temperature during all stetsons^ 

We guarantee every Kewanee System, with ordinary care* lo Iasi a li/e- 

Wr. guarantee against fweiJng* leaking* eotLipstag, constant oecMaity for tas- 
ptiutvc repairs; and other annoyance* common in other systems of water supply. J &g i> 

^ We guarantee that the Kewanee System will Dot diahfure your pro* 

Bk petty in any way. _ . . . , - 

Tfc We mArantte ihc Kewanee System tn be sanitary and aosoluieh^H. 

We offer the ae rvica-i of our ling) n ee ring De par tm ent free of ch arse VMT 
B in solving any problem of water supply for City and Country B ^iJ0w9 
■ Homes, Farms, Public Institution^ Office Buildings, Manufae* 

■jl taring Plants, Villages and Small C'ties, 



Mfrfl 6ur catalog. 14, lath, yon why the Kewanee System Is go sattefac-Bij 
Wm to ry and. why we are obit to maim etich a broad guarantee. mM 

W KEWANEE W/.TES SUPPLY COMPANY, V 

Drawer P, Kewai>ee* llinctu. \ 

r Ifew York - ChleagPr 

Bulldlmr* JllEifftmted in thia advert4aftm*iit are equipped with The Kewapee @yf:rart 




Chitl Petty Officer U . S. 
Havy, 



YOUNG MECHANICS, JOIN 



The Navy, 



which offers 
many induce- 
ments for men 



with mechanical trades. Special training schools 
provided for Electricians, Machinists, Carpontcx# , J 
Plumbers* Painters, Shipfitters, Blacksmiths, Hospital 
Attendants, Musicians and Clerks, besides Training 
Stations for the Seaman Branch, 

The pay in different trades ranges from $25 to $70 
a month, which is increased by allowances for contin- 
uous service * good conduct, extra duty, etc. Every 
recruit supplied with a $15 clothing outfit free; food, 
lodging and medical attendance in addition to pay, $5 
a month increase on first re- enlistment, besides con- 
tinuous service and Honorable Discharge money. 

Age limit for mechanics, 21 to 35 years; men be- 
tween 17 and 25, without a trade, can enlist aa Ap- 
prentice Seamen and be trained for the duties of Sea- 
man, and the lower ratings of the Artificer Branch. 
Only American citizens of good character accepted. 
For further details apply at thy nearest Navy Re- 
cruit ing Stat ion, or address 



BUREAU OF NAVIGATION 

NAVY DEPARTMENT* WASHINGTON, D. C. 




Petty Officer, First Claes, 
U . E , Navy. 




ADMINISTRATION AND INSTRUCTION Brn,DlNGS ( 
OCCUPIED JSNTIRELY BY THE I. C, S* 



The Business of 
This Place is to 
Raise Salaries 

That sounds queer , doesn't it? And yet there is such a place in reality — The InternAtional 
Correspondence Schools,, of Scranton, Pa,, an institution the entire business of which is to 
raise, not merely salftriw— but your salary. 

To achieve that purpose the I. C- S. has a working capital of many millions of dollars, 
owns and occupies three large building*, covering seven acres of floor space, and employs 
3700 trained people, all of whom have one object m view — to make it easy for you and all 
poorly-paid men to earn more. Truly then — the business 0/ this place is to raise salaries. 

Every month an average of 300 1 . C. S. students 
voluntarily report increased salaries. In 1906, 3376 
students so reported. These students live in every 
section. Right in their own homes, at their present 
work, the I. C- S. goes to them, trains them to 
advance in their chosen line* or to profitably 
change to a more congenial occupation. 

The same opportunity now knock* at your door. 

What are you going to do with it ? Are you going 
to lock the door in its face and lag along at the 
same old wages, or arc you going to open the door 
and give the t. C, S, a chance to show you ? Per- 
haps you don't see how, but the I, C. S, does. 

That is Us business — to raise your salary. 

Here is all you have to do. From this list select 
the position you prefer and notify the I. C. 5 . by 
postal or letter. It costs you nothing but the stamp 
to learn how the 1 , C. S. can raise your salary. 



For a Good Salary 

Here isT list 0 f^ood positions. Select tht one 
you p -refer, u rite ft postal lu Tht Inlfroaliona* 
Correspondence Sell unis. Bn* 872, Scranton, Pa., 
and, ast flow you can qualify lo till at itta 
good salary. 

Be sure to mention the potiivit, you prefer. 

Bookkeeper telephone I’ngineer 

Stenographer Lice. Li^htin|5upt. 

AitveiUjantfit Wiittf HccliJn. Lngincet 



Show Cjici Writer 
Window Trimmer 
Commcfcijl Law 
Illustrator 
Civil Scmce 
Cheml* t 

Textile Mill Supi. 
Llcctriciin 
like. Lnsinecr 



Mcchanicil brutiman 



S 11 rveyor 
S I J lio n 4. r y T n fti n e e F 
Civil Lrunneer 
Building Coni i act ut 
A rchitect 'I Drallsnun 
Archlltc 1 
Structural Ln^ineer 
Bridge Lnjinect 
Minirif t, nfcincci 
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ELECTRIC LIGHTED BREECHES BUOY 



First Improvement in 100 Years 



Few people are aware that the 
breeches buoy employed by all life-sav- 
ing stations the world over has been in 
use for 100 years; and no less surpris- 
ing is the fuel that until now no im- 
proven lent in its construction has been 
made in all that time. When the life- 
boat cannot go out, a light line is shot 
from a cannon on shore over the wreck, 
where it is seized bv the sailors who 
use it to draw out a heavier line which 
is made fast to the ship. On this line 
the breeches buoy is drawn back and 
forth with a light line, the outfit be- 
ing suspended from a trolley which 
travels on the big rope. The buoy con- 
sists of n cork round life preserver to 
which is attached short breeches of 
stout canvas — hence the name. One 
passenger can be taken at each trip. 
Inasmuch as rescues with this appara- 
tus are most often made a I night, great, 
difficulty is experienced by the eiw 
on shore in knowing when the buoy 
lias reached the ship, or is loaded ready 
to return; and frequently passengers 
are nearly drowned in the waves by 
being stopped after getting a few yards 
from the ship. Even when the men 
on shore keep pulling, the occupant is 
Kissed up, li is head striking against 
the heavy iron trolley. 

The new device has an air cushion to 
protect the head, and n box containing 
an electric battery which will burn for 
24 hours. Water or wind lias no effect 
whatever upon the lights, which are the 
important improvement making sig- 
nals possible for the first time. There 



are three bull's-eye lights; a white one 
shining down on the breeches buoy; a 
green light bums 011 the sea side, and 
a white light shows on l he shore side 
so long as t lie buoy is empty, The 




moment a person gets into the breeches 
the light automatical! v changes to red, 
which is the signal to "haul away/’ 
The apparatus which has been tested 
with great success, is the invention of 
a Captain Dalton, of Cape Cod, an ex- 
pert in life-saving work, and is the re- 
sult: of a wreck two years ago in which 
every person on board the ship was 
lost, ft 1ms been adopted by the U. S. 
Life-Saving -Service, 
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STRENGTH OF TELEPHONE 
WIRES 



In switching some freight cars on 
to a siding at North Haven, Conn,, 
the brakes failed to work and a car 

ran oil the end 
of the track anrl 
crashed through 
a big 50-ft. tele- 
phone p o 1 e, 
breaking it at 
the ground and 
at a point 25 ft. 
high. For a few 
moments that 
part of the pole 
left swinging in 
the air danced 
up and down 
like the bobber 
on a fish line, 
and threatened 
to bring down 
the line. The 
wires however 
proved equal to 
the strain and 
for several days 
the u n u s u a 1 
sight was a curi- 
neitv to hun- 
dreds of people. After breaking the 
pole the car went on and stopped 
right in front of a house, which 
would surely have been wrecked but 
for the fortunate location of the pole, 
'i'lie owner now thinks telephone poles 
good tilings to have around a man's 
house. The picture is reproduced by 
courtesy of the American Telephone 
Journal, from a photograph made by 
John Putnam * 

■ * * » 

ATLANTIC OCEAN TRAFFIC 



During 1906, there were 1,097 land- 
ings of t ran s- Atlantic liners at New 
York, bringing to this side a total of 
1,1 59.551 passengers, and for the first 
hum exceeding the million mark. Of 
these passengers 218.720 were cabin 
and 940,831 steerage. The latter 



figures are especially noteworthy in 
view of the now stringent immigration 
laws, and absence of rate cutting on 
the Atlantic. 

There wore 15 steamship lines whose 
vessels averaged over 1,000 passengers 
per trip west during the entire year, 
while certain favorite lines averaged 
over 2.000 passengers per boat per trip. 
♦ * ♦ 

LlPTON f S NEW 50=HP, MOTOR 
BOAT 



Sir Thomas Liptnn has just received 
from the builders, White Bros, of 
Southampton, England, a new motor 
boat, which he has named "Britannia 
1.'* She is 50 hp. and has a speed of 
14 knots which can be maintained in 
the roughest weather or any kind of a 
heavy sea. She is 55 ft. long and has 
two G -cylinder 50 lip. motors, turning 
twin screws. The motors are built by 
the Brita n 1 1 ia E ngineer i n g Com pa ny , 
of Colchester, who designed the above 
arrangement to eliminate all vibration. 
■Sir Thomas' new boat is probably the 
smoothest running motor boat yet built 
for one not equipped with electric 
power. 

The saloon is a handsomely fur- 
nished apartment, with ceiling high 
enough for the tall owner to move 
about without stooping. Pantry, 




'“Britannia N«. Hp. 
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kitchen ant] lavatory are located near 
the saloon, 1'udcr the forward deck, 
in the engine room tire two folding 
beds for the engineer and assistant, 

• * 

PUSH BUTTON OPERATES 
MORRIS CHAIR 



The latest ease producer is a Morris 
chair which tilts backward or forward 




No Exertion to Operate 



as much or little as desired without 
getting up to set the rod. In fact 
there is no rod, hut instead a series of 
stops controlled hy a push hut ton. You 
simply touch the button and the weight 
of the body carries the hack to any 
angle wanted; sit up straight and 
touch the button again and the chair 
straightens up at the same instant. 
#— ♦ 

LEARN SPANISH; NOT GREEK 



Spanish is the language of com- 
merce in the Western Hemisphere, 
hence a young man had far better learn 
Spanish than Greek, unless he intends 
to devote hi? life to study, in which 
event he would master both. 

The commercial possibilities of the 
immediate future with the Latin speak- 
ing countries which are just coining 
as purchasers into the markets of the 
world, are beyond compute. Spanish 
is the most useful foreign language a 
young American can learn. Not only 
is it essential to a traveling represen- 



tative or resident agent in the Latin- 
American emmlries, but there is a 
great demand at home for stenog- 
raphers. correspond outs, and export de- 
partment clerks and managers, each of 
whom are able to command very much 
larger salaries by reason of their 
knowledge of Spanish, than is paid to 
corresponding positions in the same 
establishments to their English speak- 
ing siud writing employes. 

The Latin countries will be slow to 
change either their custom or lan- 
guage 1 , and if we are to do business 
with them we must learn their lan- 
guage; not wait for them to learn ours. 
* * ♦ 

SPORTSMAN'S PORTABLE BED 



A bed f> ft, long and 28 in. wide, 
made of canvas and collapsible metal 
frames, and weighing only i! Ik is now 
available for campers. The entire out- 
fit folds into a package only 14 in, 
long, which can be packed in a trunk 




Shuts cut Insects and Rain 



or si ling over the shoulder. The bed 
proper does not touch the ground, and 
a light wire frame supports mosquito 
netting, which shuts out all insects, or 
in event of cold or Tain a blanket or 
canvas may be used as a roof. The 
bed can he set up or taken down in a 

few minutes. 

— — — — 

A clearing house to look after the 
2,000,000 freight cars of leading roads 
will be established at Chicago. 
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RAILROAD HAS 72 PER CENT GRADE 




Incline Plane Railway — Capacity 25 Tons 



At Weehawken, New Jersey, there 
is one of the queerest railways ever 
built It is a 300-ft incline with a 
grade of 72 per cent. Cars 20 ft. wide 
and 40 ft. long capable of carrying a 



load of 50,000 lb. are used on the line. 
These ears are operated by 300-hp. 
electric motors and make the ascent in 
one minute. Both passengers and 
vehicles are carried. 
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MODERN DIVING BELLS 



A Submerged Workshop— Contains Several Men— Built of Strongest 

Steel 





[ For th< fart a and photographs used Oe th€ 
preparation of ffii# article the editor in* 
rfehtnt to Meanm. Stvbr, (iarmit-n A Co., 8ith- 
metrive Engine* r# io the [ieitixti Adnitraftw tin ft 
War OflU'c.] 

Tn tins country we Eire accustomed 
to think of the diving bell as a relic of 
anti q u i t y da t i n g bac k, as it d oes , sev - 
cral hundred yearr from our first book 
in physics. Our submarine work is 
done by divers clad in armor and hel- 
met, but in other countries the modern 
diving bill line Is frequent use, and has 
been brought to a remarkable state of 
efficiency. 

The early diving bells were formed 
of wood bound with iron hoop.: like n 
barrel. Thov eoulo go down only to 
moderate depths and remain but a 
abort time, a as the air contained was 
about GO gal/' When tins was ex- 
hausted the diver became insensible 
and, if not drawn up and released, soon 
died. At GG ft. the pressure half filled 
the bell with wafer. About 1720 the 
first improvement in air supply w T as 



Single Diving Bel? 



made by Dr. Halley, sec- 
retary of tlie Royal So- 
ciety, who with four oth- 
ers descended to a depth 
of 60 ft. and remained 
down one hour and forty- 
five minutes without dis- 
comfort. He arranged a 
number of casks, coated 
with lead to sink them, 
"each containing 36 gab 
of air.” These casks one 
at a time were drawn 
down by a rope, and the 
air they contained trans- 
ferred to the diving bell 
bv means of a leathern 
hose. The hot air m the 
bell was released through 
a small valve at the top. 
In 1778 the first use of an 



Double Bell tor Japan 
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Exterior of Air-Lock Diving Bril— Illustration 
Greatly Reduced 

lights are attached in several conven- 
ient places. This outfit permits two 
or more men to work together, assisting 
each other, and with a freedom of 
motion which is impossible to the diver 
clad in armor, weighted down with 
diving weights, and with the resistance 
of water, and often tide, to contend 
with. The men in the bell need give 
no thought to their safety, nor con- 
stantly »uanl against the fouling or 
kinking of the air hose, as the diver in 
the helmet suit must constantly do. 
Even if the air pump should fail there 
is always sufficient air to sustain life 
until the bell can be raised and in 
extreme emergency the occupant* could 
take chances on diving into the water 
through the open bottom and possibly 
reach the surface alive. 

The largest diving bell ever con- 
structed is pictured in the illustration, 
the interior measurements being: 
Length, IT ft.; width, 10 ft. 6 in., and 
height, ti ft, ft in. It has straight 
sides permitting close approach to the 
work on which it is employed. It has 
a large complement of tools of all 
kinds, chain hoists, hooks, etc,, and 
its telephone has an extra loud trans- 



Interior of Air* Lock Diving Belt— For 
Olbrulter 

air compressor on the surface to pump 
air down to the hell was successfully 
employed at Hexam Bridge. England, 
where two men remained under water 
for hours at a time. The divers dress 
and helmet was invented in 1829. 

The modern hell is of tw T o types — 
the “diving bell; ! which can be let 
down from a dock or float, and the 
“air lock,” which is built into a vessel 
specially constructed for the purpose. 

The ordinary diving bell measures 8 
ft. long, ft ft. wide and ft, high in- 
side. It is a steel box open at the 
bottom, with heavy glass bull's-eye 
windows to admit light through the 
top, To il are fastened four chain 
slings which terminate in a single 
chain with which the hell is lowered 
and raised. Every possible precaution 
and test is applied in the making of 
these chain*. From the center at the 
top stretches the air hose and telephone 
and electric light wires extending to 
the air pumps above. Within the bell 
around the bottom are the blocks of 
east- iron ballast, scats and f not rails for 
tin 1 ; divers, and shelves and hooks for 
tools. A chain hoist hangs from the 
center of the ceiling, while the electric 
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mi t ter by which the conversation of 
the crew can be heard at all times, and 
to call above does not compel stopping 
work. The air supply required is 
large and air compressors worked by 
steam engines are necessary. As an 
additional precaution the pumps de- 
liver their air into a large steel tank 
which contains a reserve supply lasting 
30 minutes. The hoisting of the bell 
is done with a steam engine. 

The air lock diving bell is a large 
affair and is used for heavy and ex- 
tended work on the bottom, such as 
rock drilling, building masonry piers* 
a n d u n d er t ak i n gs roi jui ri ng con si d e li- 
able time. It is really a steel caisson 
with one or more air lacks opening 
through a large steel tube, which rises 
to the open air through a well built in 
the middle of the boat. The apparatus 
is raised and lowered from a tall steel 
platform resting on four legs, by 
means of steel cables on drums driven 
by powe rf u 1 e n g i n e s ; con i i t o i - wei g S i ts 
assist in the movement. 

The air look diving hell plant illus- 
trated was built for use of the British 
admiralty at (iibraltar. The vessel is 
85 ft long, 40 ft beam; the diving 
bdl weighing 50 tons, and in addition 
to all the usual equipment of the ordi- 
nary diving bells contains a rock drill 



operated by compressed air. There is 
a large opening in the lower chamber 
oul of which the water is kept by main- 
taining the necessary air pressure. The 
workmen can ascend at auv time bv 

J si* 

climbing the ladder. When a man 
has occasion to come up he enters the 
air lock chamber, locks the bottom 
door to maintain the pressure below, 
remains in the lock a few minutes 
during which time the air pressure is 
gradually reduced until there is none 
at all* then he passes through the 
upper door into the tube and so on up 
to the top and reaches the platform. 
To re-enter the diving bell this pro- 
cedure is reversed. 

For the most part, however, sub- 
marine work is done by helmet divers 
in closed suits, and some of their most 
important and exciting experiences 
in the recovery of vast treasures will 
he related next month. 

(To be continued.) 

— *— *- 4 

The Pennsylvania railroad has 
planted 1 .5nn h nu0 trees along its right 
of way during the past live years. 

» ♦ ♦ 

Iron sheets coated with aluminum 
arc very durable and likely to supplant 
galvanized iron for many purposes. 



Special Boat Built 



for Operating Hir-Lodi 
Diving Bell 
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Tin- bulk of the telegraphing in the world is in 
i-ii- Morse code, using the Morse key anti sounder 
with few changes from the original. The relia- 
bility ( f the old system is what lias maintained its 
supremacy, but there must soon tome more rapid 
fariliti^s, says W, *L White, in the London Elec- 
trical Review, The trouble with the typewriting 
is the difficulty of synchronizing. The 
machine telegraph of the future must remedy tins; 
1 1 :m ideal being one in which any typewriter oper- 
.• 1 1 • r ran semi a message, and the instrument at the 
nther end will print in Roman characters what is 
sent. 

Phi prediction is made that big business houses 
will have their private telegraph lines to the nenr- 
■ S lice, a typewriter telegraph instrument being 
i 'lured on the desk. An operator will write mes- 
sages previously dictated. These will be received 
on a urfnting machine at the main office. An in- 
d iea tor will warn the operator there that the mes- 
-agt i- waiting. It will be taken from the receiver 
and di spatched to its destination without delay. In 
a few moments the merchant for whom it is in- 
truded. will receive a signal on the instrument in 
hi.- "dice and, going to it. will get the message, 

• 

DRIVING SHIPS BY ELECTRIC MOTORS 



Will the electric motor yet find a place in the 
propelling plan t of big ocean s tea liters ? 1 1 1 le re are 
those who say it will; one is a naval constructor 
w citing in the Shipping World, London. He points 
out the difficulty of graduated speeds and reverses 



W]m n the new brick chimney of a hotel at Atlantic 
i it\, J.j was completed recently, the chief engineer 
lit' rhe lintel celebrated the event with a banquet in 
mid-air, A platform was built inside the 
chimney, at the top. anil the dishes and 
other things were hauled up with ropes. 
The guests were required to ‘step in to 
dinner" by climbing the iron ladder on 
the outside of the stack t\ little matter of 
150 ft. The host, weighing 2Gfi Ur. led 
t he way to the novel dining room. The 
Practical Engineer says there were eight 

in the party and all ate heartily. 

♦ » ♦ 



THE FUTURE TELEGRAPH SYSTEM 



BANQUET ON CHIMNEY TOP 



Entering; Banquet hall 
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with the present steam turbine, while 
recognizing their many advantages 
His expectation is that the turbines 
will not be connected to the driving 
shafts, but bo of the vertical type driv- 
ing generators. The current will be 
led through cables to motors direct 
connected to the propeller shafts. 
Steam would then be used economically 
— which it is not now— in driving the 
turbines, and the ease with which vari- 
ous speeds, or reverse for going astern 
could be accomplished is evident. 

+ » ♦ 

THE N. Y, CENTRAL DISASTER 

One of the strangest accidents which 
ever befell a passenger train was the 
overturning of the suburban electric on 
the New Yo”k Central on its run out 



accident was a mechanical crack -the* 
whip, and the electric locomotive was 
apparently responsible in that it was 
capable of .enormous speed. 

One of the railroad employes testi- 
fied at the inquest he found the end 
of one rail sprung aide ways 5 in. 
This, however, would seem to have 
bean a result of the accident rather 
than its cause, for the rear. car was the 
first to tip over. 

It is difficult to find a ay excuse for 
the disaster, which would seem to be 
the result of the moturmui trying to 
see how fast he could go; and in the 
matter of speed an electric car is very 
obedient ., 

There certainly was no pressing need 
for any such haste in a suburban train, 
and bad tile ears been of steel instead 




high-Speed Electric Locomotive 



of New York City on the evening of 
February Hi, When rounding a curve 
while going at a speed estimated to be 
from TO to 00 miles an hour, one coach 
after another, beginning with the rear 
car, toppled over and were wrecked. 
The dead numbered 23 and the injured 
100 or more. The heavy electric loco- 
motive did not leave the track when 
brought to a stop after scattering pas- 
sengers and pieces of cars along the 
track for several hundred feet The 



of light, flimsy wooden a flairs, the 
dead and injured list, would have been 
g n i at I y re d u cod * Hail roa < ! s resen t st a to 
and national supervision, but the ter- 
rible and constantly recurring disasters 
of the past four months cannot be long 
continued without arousing public 
opinion to a point where very stringent 
legislation will not only be demanded, 
but enacted. 

In the November issue of this maga- 
zine figures from the Inter-State 
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Commerce Commission were published, 
showing that the percentage of pas- 
sengers killed last year is more than 
double that of 10 years ago, while the 
injured are fully three times more. In 
other words it was more than twice as 
safe to travel on -steam roads 10 years 
ago than it is today. 

We repeat the question asked llicn : 
“Why is it?" 

» • ♦ 

PICKING CORN BY MACHINERY 



It is only within the hist few years 
that anything practical in the way of 
machines for picking corn have been 
produced. Now there are several suc- 
cessful machines on the market, the 
one illustrated being a good tvpe of 
all. 

This picker has the guide chains with 
the usual prongs for straightening up 
the stalks. The chains form a stalk 
passage extending rearward tli rough 
the machine. A rapidly moving chain 
provided with lingers is located at one 
side and between the guide chains in 
such a position that as the machine 
passes over the row the fingers engage 
the ears on the stalks and snap them 
off. By means of a deflector the ears 
are directed to a receptacle from which 
they arc carried to the husking rollers 
and thence to the wagon. The tops of 
the cornstalks are cut off, and by 
means of a conveyer this and other 
trash is carried to the rear and dropped 
on the ground. 

The great objection to all modem 



tically destroyed ; while every econom- 
ical farmer nowadays secures his fod- 
der with as much care as he gives his 
hay, knowing that it is equally nu- 
tritious, 

♦ » ♦ 

LEAD-GNAWING BUGS 



In many tropical countries the en- 
gineers have been obliged to use iron 
telegraph poles because ferocious ants 
speedily destroyed the wooden ones. 
But right here in Chicago has been 
found an innocent looking bug with an 
appetite for lead pipe, and it. thinks 
nothing of eating through the lead 
covering of an underground telephone 




Lead Pipe Showing Ravages of Bugs 



cable. It is believed it is the insulat- 
ing material within the lead pipe 
which the beetle really craves, but this 
would indicate «t possession of an x-ray 
eyesight or a wonderfully keen sense 
of smell. In any event the bug gnaws 
through the lead pipe, whether it act- 
ually eats the lead or not. The insect 
was discovered by experts from the 
Underwriters Laboratories of Chicago, 
in an investigation of trouble on lire 
alarm wires at the stockyards. Wires 
in the “bone-house” seem to have fared 
the worst, and the discovery opens up 



sinned to be valueless, and are prac- 




Modern Machine for Picking Corn 
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THE BATTLESHIP "NEW JERSEY’* Is remarkable for her double turrets fore and aft, 
in each of which are mounted two 8-In. and two 12-in. guns. She carries in all 64 guns; 
is 4S5 ftp long; 76 ft. 10 In* beam; has 19.000 h.p.; speed, 19 knots; displacement. 15.320 tons; 
requires 703 men. 



possibilities of danger heretofore un- 
dreamed of, for the question instantly 
arises; Can any lead covering of elec- 
tric light wires be pronounced abso- 




lusccts That Gnaw Lead 



lately secure from leakage of current 
and consequent fires? 

A similar ease is reported from 
Savannah, in this country ; and from 
many parts of Australia where trouble 
of this kind lias become common. 
The Australian bug is known to the 
general public as the Jesuit beetle. 
Another, the elephant beetle, is also 
addicted to lead gnawing. A covering 



of aluminum is now suggested as likely 
to resist the bug bites, but no one can 
tell how long this will answer* as Na- 
ture is a great provider for necessities, 
and the bugs may grow a new set of 
teeth specially adapted to an alumi- 
num diet. 

» * #— — 

MEXICAN GOVERNMENT BUYS 
RAILROADS 



The Mexican government, by the 

pit relt use of a majority of the stock in 

the most important lines of railroad 
in that country, has secured complete 
control* of 7,190 miles out of a total 
of 1 0,900 miles now built The un- 
purchased lines consist of numerous 
companies with widely separated prop- 
erties and will also doubtless be ab- 
sorbed some day. The government 
ownership consists in owning a ma- 
jority of stock in a holding company, 
which in turn owns a majority of 
stock in the several operating railroad 
companies. 
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THE COMING OF THE CHEAP MOTOR RUNABOUT 



The inexpensive, though practical, low-price d motor vehicle, not capable of 
dangerously high speeds nor embellished with all kinds of accoutrements, cos ling 
the buyer about $250, is bound to come. It will be so simple the owner will 
not need a professional motor engineer to run it, neither will he require a fat 
bank account to keep it in repair. It will correspond to the average one-horse 
buggy seating two passengers, and costing for horse, harness and vehicle $250, 
The popular two-passenger motor ear will soon be available at this price—$250, 
and the builders will sell them by the hundreds of thousands just as the horse- 
drawn vehicles are now made and sold by the hundreds of thousands each year. 

In fact, the advance guards of the low-priced motor buggy are already here, 
and several firms are making specially for rural letter carriers motor vehicles 
which sell from $225 up to $400, And the rural carriers with 25 to 30 miles 




Runabout Built lor Rural Letttf Carriers 



to travel over country roads each day are finding out hew good they are, that 
the cost of repairs and supplies is about one-half the cost of horse-keep and 
that they can serve their routes in one-third the time* thus improving the service 
greatly. 

The d cmancL for cars costing thousands of dollars and in each of which the 
manufacturers' profit is as large as on 20 cheap vehicles, explains why the 
cheaper vehicle has been ignored. Their shops can contain only so many “jobs" 
at a time and for those manufacturers the smaller outfits would not pay. 

The lime will soon come, however, when the cheap vehicles will lie built in 
all parts of the country oh a scale small compared to the factories of the big 
makers. It will he like the making of bicycles, which at its height was most 
successful ly done, not hr factories In which all the parts were mode, hut in shops 
where all the parts were bought in large quantities from specialty makers, and 
the manufacturing was really only the assembling of parts arid painting. 
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So it will be with the runabouts. Already any one clover with tools can 
purchase every part required to construct a very respectable and serviceable 
motor vehicle, which he can himself put together. Where the putting together 
is done in large quantities on a system of time-saving labor, a very fair vehicle 
can even now bo sold for $250, with a good profit to the builder. 

Government statisticians state that last year there were built in this country 
horse-drawn vehicles of all kinds a total of 1,700,000; and that of this astounding 
number two-thirds, or over LUO 0,0 GO were pleasure vehicles, and of these fully 
800,000 were two- passenger vehicles* Nor is 13ie output mentioned anything 
phenomenal; it shows about the same gain over the previous year that has 
characterized the business for years past. 

Is it not evident that the great numerical field for motor vehicles is not in 
the cars costing thousands of dollars each, any mere than the bulk of the carriage 
business is in outfits costing $2,000 apiece? The motor vehicle will not have its 
day like the bicycle, although our readers would hardly believe the figures of 
bicycles made ami sold last year* They art' now being used for purposes of 
utility, not p 1 easu re, an d with i m pr o ved | >a v e n \ e nts in ci t i os and bet t or count r y 
high way & the time is almost here when more bicycles will be in use than ever 
before. 

There has ceased to be the pleasure in riding a bicycle there once was. but 
the motor car, requiring no exertion, will always be desirable for both pleasure 
and utility. And when the $250 motor can be had in plenty then and not until 
then will the horse really begin to disappear. 

Five hundred thousand — half n million — motor runabouts at $250 could be 
sold this year of 1907 if they were ready for delivery. IT another year they 
will he made by thousands, and no other manufacturing business today offers 
such opportunities for making big fortunes as this. 



a# 






PERILOUS WORK OF THE SPEED 
TESTER 



It is one thing to take the readings 
of a stationary engine in a nice warm 
power house, but quite another to make 
the record of a big freight locomotive. 
' 1 ' h esc n m lings are made to s ec \ i re « I a t a 
from which are determined the con- 
ditions under which the locomotive 
does its best work. When a new en- 
gine coi ues out of the works its record 
of power produced with certain 
amounts of fuel is taken. At intervals 
thereafter other similar records are ob- 
tained, and to do so the operator must 
ride on the pilot, a perilous and un- 
corn fori able position. 

Even in summer when exposure to 
the weather is much less, ii requires a 
good deal <if nerve and a cool head to 
do the work* The speed tester fre- 
quently is obliged to lie flat, stretched 
at full length across the pilot* which 
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does not ride with the gentle motion 
of a Pullman. In winter a man would 
freeze to death m this position and a 
small wooden coop is built with doors 
at each end through which lie can 
watch and adjust the instruments with 
which the “card"' or record is made. 

The danger of the work was brought 
to public attention hist month in a col- 
lision on the Baltimore & Ohio rail- 
road, in which C, T. Runnels, a speed 
tester was instantly killed, his body 
being fearfully mangled. Although he 
could see the approaching smash he 
was caged in such a manner that it was 
impossible to escape. 

* * * 

BATTLESHIP “VERMONT’S" 
HARD TEST 



In, a 50-IYlUe, 12° Below Zero Gate, She Exceeds 
Requirements 

When the battleship “Vermont* 
steamed into Boston harbor last De- 
cember she looked more like a floating 
ice palace than a man-of-war, having 
endured a trial run probably the most 
severe ever given any 
fighting ship. 

The course was off 
the roast of Maine, and 
the first test, a 4-hour 
speed run, was made 
under 300 lb. steam 
pressure, with a record 
ranging from 18.35 
knots up to 18,58 knots, 
and averaging 18.33 
knots per hour. Fol- 
lowing this was the 24- 
hour endurance run 
with an average record 
of 1 7.50 knots, but dur- 
ing this test a 40 to 50- 
iniie gale was blowing 
with the thermometer 
at 12 degrees below 
zero. The waves that dashed over her 
quickly froze, until tons upon tons of 
iee covered the decks and turrets, Xot 
an inch of deck or superstructure but 
was encased in ice. 

The keel of the “Vermont" was laid 
on May 17 ? lfX)4, says the American 



Marine Engineer; her dimensions are: 
Length, 450 ft*; breadth, 76 ft. 10 in.; 
displacement. 16,000 tons; draft, 26 
ft* 9 in.; horsepower, 16,500. She was 
launched September 1, 1905, and tested 
December 2 , 1906. The vessel is de- 
signed as a flagship, with ample quar- 
ters for fleet officers, ship officers, and 
761 mom 

- — - — * * ♦ 

STEEL TIES FEARED 



The steel tie has received a set-back 
as the result of the accident to the 
Pennsylvania flyer which went into 
the river near Johnstown. At the 
point where the disaster occurred the 
track was laid on steel ties, and while 
ar first, officials of the company denied 
the tics could have caused the wreck, 
it is significant that a week later orders 
were issued for the immediate removal 
of every steel tie in the company’s 
tracks. 

* — - 

Pig iron and diamonds are true 
barometers of trade. When iron is 



high, so arc diamonds; although one is 

a necessity and the other a luxury, 
*--+ — — 

A Corliss engine can be made to do 
more work by raising the boiler pres- 
sure, increasing the speed, or giving 
less kp to the steam valves. 
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ELECTRIC MINE LOCOMOTIVES 

Strenuous Work of Smokeless Engines Thousands of Feet Underground 



Hundred and even thousands of 
feet underground, in the coal, iron and 
copper mines of the country, electric 
trolley cars are running night and day, 
of which the public never hears. On 
these subterranean railroads the cars 
move on as exact time schedules as the 
surface cars, but the motorman is 
never laid off for failing to shine Ids 
brass buttons, and there is no sign for- 
bidding him to talk to passengers. 
Through avenues of darkness the !nd- 
ley of the mines finds its way, the pass- 
ing of the electric headlight leaving 
the caverns blacker than before, In 
the most remote room of the farthest 
drift the lonely miner anxiously looks 
forward to the hour and minute when 
the electric locomotive is due, for it 
means release from work, and swiff 
conveyance to the living world again. 
The motor is us surely driving the 
mule from his underground prison, as 
it has from the street car. The first 
electric mine locomotive in this eoun- 
trv went into service in the Lykens 
Valiev Colliery of the Pennsylvania 
railroad in 1887. and while many im- 
provements have come since then, the 
original “Pioneer” is today still mak- 
ing its regular trips. 

The introduction of hundreds of 
mine trolley cars was not founded on 
any sympathy for the unhappy mule, 
but strictly as a business proposition. 
The trolley is cheaper, Unless mine 
cars of unusual size arc desired, the 
same light rail can be used for a trol- 
ley system, and the track ami overhead 
wiring installed at a cost of only $20n 
per 1,000 ft. To this add cost of a 
generator of suitable size and about 
$2,500 for each locomotive. 



As an Illustration the following 
figures taken from a small mine using 
only one locomotive will show the sav- 
ing. Tile entire cost of locomotive and 
all other machinery and wiring was 
$7, *525; and the cost of hauling 288 
tons of coal per day, is $7-06 or 2.76 
cents per ton. for the following; 



Stilt Ion engineer 
Mfktorm an 


.¥1,75 

, 1,75 


Helper . . 


1.00 





TO 


I icpiwlatlon ......... 


1.90 


OH ami waste........ 


.20 


Total 


$7.ua 



To haul this coal by mules would to 
quire: 

Sevpntwu nmif-fl at 50c rnrh..$ £.50 
Three drivers At $1,45 encll. , , . 4.35 

Three drivers ail $1.25 emli,... 3,"5 
Four boys at $1 each* ,*,.*.*„ 4,00 

To hi] .♦ ... $20.00 

or 7.15 cents per ton; a saving by elec- 
tric haulage of 4,39 cents per ton. The 
saving per year at this mine is $2,528 
or $12.64 for each of the 200 working 
days. A mine system of electric haul- 
age pays for itself in from one to four 
\ ears out of the saving in cost of opera- 




The First One 




118 



POPULAR MECHANICS 




Keltagg, Idaho Hancock* Mich* 



Ashla, Japan 



Mon ; in fact one mine has a big elec- 
tric- locomotive which cost $ 4*500 and 
saves the company $G/J00 each year* 
So m e o f t h esc ] i n es a re v e i ■ y fa r u n d er- 
groiind* one copper mine in Northern 
M tell ig an is operating ail electric rail- 
way* 4,400 ft. below the surface* The 
overhead trolley system is considered 
best for underground work and is the 
method generally employed, tin wire 
being suspended on small brackets 
along one side of the tunnel. The trol- 
ley pole is short and made of wood* 
while the trolley wheel is of the usual 
type. The locomotives run in either 
direction by manipulating a small 
lever, and some of them weigh as much 
as 13 tons* The steeper the grades in 
a mine the heavier and more powerful 
must be the locomotive. 

These mine engines possess an ad- 
vantage not enjoyed by any street car* 
for they can go several hundred feet 
beyond the end of the trolley wire. 
This permits runs to newly opened 
parts of the mine without the necessity 
of extending the overhead wires each 
day, and is accomplished by moans of 




Electric Mine Pump 



a cable reel carried on the car which 
automatically makes connection with 
the end of the feeder wire and un- 
winds as the ear proceeds, supplying 
current to the 1 motor. On the return 
trip the cable is picked up and re- 
wound on the reel All this is accom- 
plished without any attention whatever 
from the motorman. 

Another interesting machine is the 
electric pump car* This consists of a 
very powerful pump driven by a motor 
taking power from the trolley wire* 
The outfit is mounted on wheels and 
can be hurried to any part of the mine 
and is ready to go to work the mo- 
ment its destination is reached. It is 
used both in extinguishing fires and 
in keeping down the water until a per- 
manent pump can be installed* It 
throws a stream of the same size and 
force as an ordinary steam fire engine. 

Locomotives used in pick-up work, 
hauling cars from the chambers out 
on to main lines where trains are made 
up weigh from 4 to 6 tons, One 
motor will serve 20 or more chambers 
taking out the loaded cars and switch- 
ing in the empties* amounting to about 
350 ears per shift. The locomotives 
are so compact they can work where 
mules cannot stand upright. 

Above ground the mine locomotive 
finds plenty to do in hauling materials 
about the yard* switching, and other 
work which would require many horses 
or mules. Coke ovens are now gener- 
ally served by electric motor cars with 
immense steel hoppers, called lames. 
The electric larry weighs 3 tons 
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and carries 6 tons o i' coaL It runs 
on an all -at eel track along the top of 
the burning ovens where it is extreme- 
ly di lltcii It to work animals on account 
of the heat, flames and gas. The elec- 
tric lurry 4 lies at none of these and ac- 
commodatingly dumps its load into the 
red hot opening on whichever side of 
the track the operator wills. 




6- Ton Electric Larry 



It was a great day for mules and 
managers when the first electric mine 
locomotive went into business. 

* 

WHY "MADE IN GERMANY” 
BEATS "MADE IN U. S.” 



We Americans are convinced we can 
do most things hotter, and certainly 
much quicker than anybody else. And 
in very many cases this is literally 
true; in other instances it is true only 
in so far as the doing is for hone con- 
sumption. Wo look out on the increas- 
ing markets of the world and it seems 
impossible that foreigners could prefer 
any make of anything to that stamped 
with a triumphant Eagle. But this 
thinking does not cinch the export 
irade, and what American manufac- 
turers don't know about the very first 
elements of exporting would fill large 
books. 

We have demonstrated what is best 
for us, and therefore we should he the 
judge of what is best for those buyers 
abroad to whom we would sell. In so 
doing we forget that people arc much 



alike the world over after all, and that 
one of the things a Yankee most re- 
sents is having anybody else assume to 
tell him what he wants! 

In commenting on the import into 
Brazil of pianos urn! musical instru- 
ments. Kuhlow's Herman Trade Ru- 
v i ew ( Be r I i n ) , s pea k s of the wea 1th 
and musical culture of Brazilians and 
adds these significant words: 

It is one of tbc very best fields for activity 
in ;tII tin? Latin conn trie?, yet Y . -S. A, export** 
sif instruments to it are so small as 

to be hnrfily worthy of the name. 

The three groat exporting nations of the 
world It? manufacture! articles of jitl kinds 
are Germany, England and the Edited St&tra. 
Yet OiTLiany, possessing neither the wnilili nor 
Ul ? 1 population of cither England or the Enltcd 
State#, surpasses Its two rivals In l lie profits 
bit*, complete and thorough way In which lliry 
obtain the cu enrol In "wry country where they 
seek to make l In* German goods known. 

It Is not ul together a question of price; aod 
making the piano us cheap as? the (Imaau will 
nml landing it at 11 1 o do Janeiro, or any of 
(he oilier (torts In Uracil, will not capture the 
trade. The lira a 1 1 Lin has wishes, prejudices 
and tastes which must be catered to. The 
German does it. Neither the English nor the 
Americans try. Hence the German gets tlic 
trade, and everybody talks about the Amer- 
ican Invasion of this, that and the other coun- 
try, but does little or nothing. 

A bit uf history will illustrate the 
point. John Stephenson was the first 
and for some years the only builder of 
street cars. One day a manager name 
to Ids factory in New York, and or- 
dered some ears for a new line in Al- 
bany, Trice and all details but one 
were agreed upon. The buyer said the 
ears would run out to a suburb where 
the people were Scotch, and to please 
them he wanted the outside panels of 
the ears painted in a plaid. Stephen- 
son refused to paint the ears in that 
way, and rather than do so let the 
buyer go to another concern for his 
cars, which he did. 

If the Brazilians want their pianos 
polished with stove blacking, and a 
medicine chest over the keyboard, and 
will not have them any other way, and 
are willing to pay a price profitable to 
the manufacturer, it is a short sighted 
policy which fails to fill their wants, 
as the wan tors want them* and with 
goods bearing the words “made in 
IL 8 ” 
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ELECTRIC 51EAM FIREWORKS 



A Nwtlty in Outdoor Color Display 



The latest thing in II reworks in- 
volves no fire a I atl — that is no fire 
that can be seen, for the most hoauti- 




The Fan Effect 



P - KI-- 1H lit 



fui ciTeets of color are obtained with 
electric lights and some clouds «f 
steam. The current for the electric 
searchlights is -cmired from any eon- 
vamen t supply, and the colored 

screens are the same as used nightly 
in every theater, but. the artificial 
clouds necessary as a background for 
the colored lights is interesting. 

A good sized portable boiler, on 
wheels, furnishes the steam which 
must be at about 75 lb. pressure. The 
steam is conducted through iron pipes 
into frames of various shapes, made of 
pipes with numerous small openings. 



The escaping steam rises in a sheet 
producing a moving cloud elfect, and 
when the colored lights are played 
from ten or more searchlights the re- 
sult Is a novel delight. Not only col- 
ored lights Imt portraits, landscapes, 
marine views and moving pictures 
ran be thrown on the clouds of steam 
in combination with changing color 
schemes. One slide which calls out 
special applause is the American flag 
in its red white and blue, and when 
tli is is thrown on the steam, the wav- 
ing effect is perfect and it is hard to 
believe one is not actually looking on 
a silk flag 50 ft. in length. 




Electric Sunburst 



The flags of all nations will be dis- 
played in this maimer every night at 
the Jamestown Exposition. 

— - ■# ♦ » — — 

Trout Lake, Minnesota, is to be 
drained at a cost of $2,000,000 because 
tbe water leaks into the Canisteo iron 
mines. 
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An Infinite variety of dies are used in railroad conductors* punches. Did you ever See one of these 
in your ticket ? On* manufacturer alone has over 600 punch dies, no two alike. 
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PHOTOGRAPHING A VOLCANO 



One of the most daring feats in 
photography - ever undertaken is to be 
attempted by a Mr. James* an Ameri- 
can* in the Hawaiian Islands, If he 
does not perish in the effort he will 
secure moving pictures of the lava 
when it overflows the pit of Halcmau* 
man* in the immense crater of Kil- 
auea* 

The lava is now boiling and babbling 
in the pit* shooting upward in cones 
of 75 to 150 ft. in height The lava 
in tin? vast cauldron has risen hundreds 
of feet and it is believed will shortly 
overflow the sides of the pit which 
was 800 ft. deep about two weeks 
ago. 

Mr. James proposes to have the pic- 
ture machine near the crater when this 
lava slops over and show in actual 
motion the progress of the running* 
spouting molten mass. Such views 
would not only be thrilling and real- 
istic,. but possess great educational 
value. 

The time is near at hand when a mo- 
tion picture machine will la? considered 
as necessary a part of the equipment 
of every high school* as a dictionary 
or maps* 

The same instrument would be used 
in a great variety of ways, teaching 
in an instant and with the utmost 
exactness what would require pages 
of text* In geography, botany, geol- 
ogy, natural history, physics, chem- 
istry— in fact in every branch the 
etercopticon will be of incalculable 
value. Such machines, and gone! ones, 
can now he bought for less than $100 
and last practically forever. The mat- 
ter of light has also been solved with 
a cheap, simple and effective lighting 
outfit, 

- — - — » ■ » — — 

The largest and heaviest double gate 
valve in the world was recently in- 
stalled in a power plant at Niagara 
Falls, It contains over (>0 tons of 
metal and the parts are over !> ft. in 
diameter. It is large enough for a 
man to ride through on horseback* 




THE i4 LARCH MONT” DISASTER 



**A turn of tivo spokes of the wheel to 
port on hoik vessels five mnufCiS cr less be* 
fore they struck, as they were evidently in- 
tending to pass each other to the right, 
would have allowed them to pass each other 
uninjured, and the 150 innocent persons 
sacrificed would have been alive today, ns 
the schooner struck the steamer on her port 
side, the side the schooner should have 
passed without colliding.* * — Editor Marine 
Journal . 

It's the old, old story of the tragic 
sequence of what appear insignificant 
things. A careless flagman goes back 
only a little way and when the unex- 
pected train appears, signals too late* 
and a terrible collision occurs. 

A telegraph operator omits one word 
in the message ho is sending and the 
next day men loathe the name they 
had always honored* 

A carpenter is building a dock at a 
summer resort, and his supply of nails 
of suitable size giving out, he finishes 
the job with the smaller ones at hand. 
A month later a merry throng crowd 
the platform and some are drowned 
as the structure goes down* 

An electrician slights a job of wiring 
— -it's concealed, no one will know it — 
but one day the cry of * c fire' is heard 
in a vast audience and scores nre 
crushed in the panic or burned in the 
flames. 

A clerk is filling a simple, harmless 
prescription* and absent-mindedly takes 
down the wrong bottle. His remorse 
is sincere but it cannot restore life to 
the dead* 

An operator touches the wrong 
lever ; tire power of mighty engines in- 
stantly responds: and a great cauldron 
pours out tons of liquid metal upon 
the helpless men below. 

This is not a sermon* It is the 
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ws Ft. m K h 

Nanaimo railway over the Niagara 
Can von in Vancouver Island , B. is 
585 It* long, and the rails arc 105 ft. 
above the water. The trestle, which 
contains about three-quarters of a mil- 



A Peculiar Accident 

ing but the mail car went through the 
elevator and the other ears piled up 
around it. 

» * » 

In England the telephone appren- 
tice serves three years. In the shop, 
b months; with experienced instru- 
ment setter, 3 months; in switchroom, 
18 months; test room, 3 months; and 
on instrument faults, 6 months. 

*. — - 

An alloy of two metals often melts 
at a lower temperature than either of 
the metals it contains* 



lesson of awful con sequences which 

may follow the failure to rightly do 

the things which, by reason of their 

often doing, seem commonplace and 

in significant. 

— — 

GREAT TRESTLE BRIDGE ON 
VANCOUVER ISLAND 

A massive wooden trestle which car- 
ries the track of the Esquimalt and 



lion feet of timber says Railway and 
Locomotive Engineering, was built 
when timber was cheaper and steel 
bridges not so much in use. The 
wooden bridge and the wooden trestle 
are purely American products, al- 
though invented by Leonardo da Vinci 
in the sixteenth century. 

Hr 

*— *”♦ 

TRAIN WRECKS GRAIN 
ELEVATOR 



One of the strangest accidents that 
ever befell a grain elevator happened 
at German Valiev* 111,, when a 50-tnile 
passenger train on the Great Western 
plunged through the building. In the 
wreck the elevator was demolished, 
four passengers wore killed and many 
others nearly srrfuthered under the thou- 
sands of bushels of grain that poured 
down. The engine missed the build- 
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ENGLISH AUTOMOBILE LIFE GUARD 




The life guard shown 
in the illustration at- 
tracted a good deal of 
attention in London last 
month as a possible 
remedy of the many 
fatalities which attend 
the reckless operation of 
motor cars. There has 
been some newspaper 
talk in England indi- 
cating there may he a 
"law passed requiring a 
life guard on every 
motor ear. The guard 
or ^cowcatcher" shown 
looks much less un- 
sightly than one would expect of such 
a contrivance, judging by the mon- 
strosities which most street ears in 
American cities carry in front. 

That the protection of pedestrians 
from being run over may become com- 
pulsory even in the United Slates is 
by no means unlikely, for during the 
past winter bills were introduced in 
more than one legislature, though we 
believe none became a law. Owners 
of motor tars would dislike for many 
reasons to be obliged to carry a guard 
although it w. at Id not look queer as 
soon as generally used. 

— » » 4 : 

RECESSION OF NIAGARA FALLS 



Greater on Canadian Side 



In a pamphlet by G. K. Gilbert of 
the I’. S. Geological Survey, much in- 
teresting information is given on the 
recession of Niagara Falls. On ac- 
count of the greater volume of water 
passing over the Horseshoe Fall, and 
the consequent removal of fragments 
of rock at its base, the wear is very 
much greater than on the American 
side where the water is comparatively 
shallow, 

A record of 63 years, ending 1905, 



English A utu Car Guard 

shows an average recession of the 
Horseshoe Fall of 5 ft., while the 
American Fall lias only averaged 3 in, 
per year foT 78 years. 

- — ♦ • ♦ 

BY RAIL TO TOP OF MATTER* 
HORN 



Only 10 years have passed since the 
first ascent, on foot, was made lo the 
top of the Matterhorn. Within four 
years a cog railway will land passen- 
gers at the very summit, 14,780 ft. 
above the sea. There will be one al- 
most perpendicular tunnel 7,700 ft. 
long, or rather high, for the grade will 
he 85 per cent, At the top a hotel will 
he excavated in the rock, with rooms 
looking out upon the magnificent 
panorama. One room will be supplied 
with oxygen for treatment of tourists 
who suffer from the altitude. The 
ascent will take 90 minutes; fare for 
round trip $10. The I rip is now made 
on foot in 24 hours, up and hack; cost 
of guides $4<l. 

♦ +. + - — 

Pat acknowledged himself puzzled. 
“They call it an indecent electric 
light,"’ said he, 'drat it do beat me how 
they make the hairpin burn in the 
bottle.” 
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JAPS RAISE THE “MIKASA * 



Togo's flagship, the ££ MikasaA has 
been raised after lying for nearly a 
year at the bottom of the 



A land to land voyage of three and 
one-half days is planned for a steamer 
line from Halifax to Black Sod, Ire- 
land. 



harbor of Sasebo. It will 
bo remembered the bat- 
tleship exploded in a 
mysterious manner and 
sunk in a few moments 
while at anchor. The 
cause of the disaster is 
now known to have been 
spontaneous combustion 
due to the decomposition 
of chemicals. The Japs 
never consider a vessel 
lost simply because she 
has gone down. AH the 
Russian ships which were 
sunk at Port Arthur 
have been raised and are 
now afloat and in service 
of the Japanese navy* 
Japan lias recently 
launched her thirty- 
third destroyer built 
since the war, lias recov- 
ered two of her own bat- 
tleships and is building 
seven more heavy fight- 
ing ships, 




The “Mikasa*^ as It Appeared When First Brought Into D«k 
After One Year Off the Bottom 



PROPER CARE OF AUTOMOBILE 
SPRINGS 



The springs of an automobile should 
be well looked after and when they ear 
is not in use, jacks should he placed 
under the frame, in order to take the 
weight of the car oil the springs and 
tires, says Automobile Topics. This 
serves a double purpose, inasmuch that 
the springs are allowed to retain their 
proper shape, and the tires will last 
longer if the strain is removed when 
not in use. When the weight of the 
car is taken off the springs, it will be 
found an easy matter to insert the 
point of a screw- driver, or any similar 
tool, between the spring-plates, forcing 
them apart sufficiently to inject grease 
or any lubricant, between the leaves. 

tr 1 - 



This will remove all possibility of the 
springs squeaking when riding over 
uneven surfaces, and wit! always im- 
prove the riding comfort of the car. 

— » * * 

SNAKE-BITE LANCET 



An inexpensive instrument called 
the “snake-bile lancet/' the invention 
of Sir Lander B run ton, has been in- 
troduced in India with splendid re- 
sults, It is being distributed by the 
government in an effort to reduce the 
fearful loss of life which amounts to 
75,000 persons each year. 

A report by one person is to the 
effect that he had saved the lives of 
20 persons bitten by cobras and ka rails 
within the last year by the use of one 
lancet. 
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SUICIDE STOPS WATER SUPPLY 



One man in h ss successful effort to 
kill himself threw 100 men out of 
employment for three days and caused 
the closing down of a large industry 
The plant, which is built on the shore 
of Lake Michigan, in Chicago, requires 
immense quantities of water* which is 
pumped from the lake through an 18- 
in. main. Tin- man was seen to jump 
into the water near Use intake, hut 
could not be rescued, A few minutes 
later the water supply failed and the 
works were shut down. 

Owing to the great blocks of ice 
which a storm was driving upon the 
shore II was impossible for divers to go 
down for three days, when the body 
was found tightly jammed in an elbow 
of the big pipe* 

.» m 1 

CONCRETE PRESSURE PIPES 



Pipes made of reinforced concrete 
for transmitting water under pressure 
have been constructed. These pipes are 
really one continuous tube, each sev- 
eral hundred feet long* In diameter 
they are from 2 ft. to 3 ft., the longest 
single section being (100 ft* The in- 
side is made quite smooth, planed lum- 
ber being used in the forms. 

— t-n — — 

CART BEFORE THE HORSE 



The very latest Paris novelty in the 
vehicle line is a four-wheeled surrey 
in which the cart Es actually before the 
horse* Another feature which attracts 
attention is the driver, who is a woman. 




'Phis ldip, motor starts and stops on 
command, and has two speeds forward' 
the machine is not constructed to re- 
verse, No lines are used, the convey- 
ance being directed by means of a 
steering wheel. The outfit has not yet 

been arrested for fast driving, 

» • + 

EGO BLOWING ON ICE 



A new game which has been quite 
a fad in Europe the past winter is egg- 
blowing on ice. The Illustrated Lon- 
don \ T i ws savs : 




Ouid for the Lungs 



Ei cry woman player has a man for 
partner. Parallel tracks are marked 
out for each pair and all start level. 
Hie ladies, on skates* fanning a line at 
olio end of the course. Hie men, wear- 
ing shots or boots* at the other. Part- 
ners face partners. First the ladies 
skate forward, blowing the eggs along 
with fans, As soon as they reach the 
oil ter end. the men fall flat and wrig- 
gle along, blowing the egg back again. 
The partners whose egg gets back first 
are the winners. The sport is immense 
and even the gravest dignitaries have 
been known to bend to its charms* 
♦ 

TO BUILD AUTO TOLL ROAD 



To promote a toll road would seem 
like going back to early days, but a 
II 0,0 IK) ,000 company has already be- 
gun construction on a 15-mile auto 
toll highway in New Jersey* There 
are to be two 35- ft- tracks, divided Is v 
a 30-ft* roadway elevated 4 ft.* to be 
occupied by a double track railroad ;or 
motor drawn trains. 



A 1407 Model 
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PHOTOGRAPHS TELEGRAPHED 

1,000 MILES 

Great Improvements Make Transmission a Practical Success 

| Extract from i run station , and photographs shewn, are reproduced from copyrighted article 

In L 1 Illustration. Part*, by special permission! 



Professor Korn, of the Mum oh l.'ni- 
vursitv, has so perfected Ivis previous 
apparatus for telegraphing photo- 
g ra phs that he pronounces the trans- 
mission a practical success, FI is for- 

mer accomplishments were remarkable, 
but the pictures Mere Far from satis- 
factory, He has now wired portraits 
from Munich to Nuremberg, a distance 



which has to he transmitted is placed 
on a transparent glass cylinder which 
revolves slowly and at the same time 
moves from right to left. A ray of 
light is thrown on the cylinder by 
means of an electric lamp and lens, 
and when the ray of light reaches the 
interior of the cylinder it is brighter or 
darker according to the coloring of 




Photograph of Prof. JKor In his Laboratory, with Apparatus far Telegraphing Pictures 



of 1 HO miles, and also made trans- 
mission over 1,1 £5 miles of wire in bis 
own laboratory, in 18 minutes. He 
expects with some changes to soon have 
apparatus which will overcome the high 
resistance of submarine cables and en- 
able him to send a photograph fi by 7 
in. from London to New York in 1.3 
minutes. 

Reference to the diagram will make 
the following general description plain 
to our readers: The photograph 



that particular part, of the photograph 
over which it. passes. 

Inside the cylinder is some seleni- 
um, which transmits electrical current 
in proportion to the intensity of the 
light brought to bear on it. The selen- 
ium transmits current more rapidly in 
bright light and less rapidly as the 
light decreases. The selenium is con- 
nected with the wire over which the 
photograph has to he transmitted. 

The receiving apparatus consists of 
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Photograph of Crown Prince of frermony, Transmitted t r 000 Mites: Large Ptctu re is Reproduction 

nf Small Original In Lower Corner 
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Diagram oi the Korn Transmitter 
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an electrical Nernst lamp placed in- 
side a glass cylinder covered with sensi- 
tized paper. The lamp burns more or 
less brightly according to the varying 
current transmitted through the selen- 
ium at the other end of the wire. It 
thus reproduces the exact shade of the 
original photograph, provided that the 
cylinders at each cik! of the wire re- 
volve at exactly the same speed. The 
revolution of the cylinders is regulated 

tsSE 



so that speed is identical at both ends. 

Professor Korn was born in 1870 at 
Breslau and studied at Leipsic, Berlin 
and Paris, For 1 1 years past lie lias 
been professor in Munich, His first 
public announcement of the transmit- 
ting ap] para t us was made three years 
ago. at which time the pictures were 
blurred and uncertain, lie has worked 
constantly ever since and his pictures 
now are dear and accurate. 



A GEARED LOCOMOTIVE 



Where ordinary locomotives arc not 
suitable for hauling timber, ore care, 
or for other similar service on steep 
grades, uneven track and 
sharp curves, the geared 
locomotive is often used. 

Unlike most locomo- 
tives, the engine 
cated near the center and 
o pc ra t cs a longitudinal 
shaft, provided with uni- 
versal joints similar to 
those in an automobile. 

The power is transmitted 
to the first and last pair 
of wheels by 2 to 1 bevel 
gears driven by the longi- 
tudinal shaft, the second 
and third pair of wheels 
receiving power by 
means of connecting rods 
as shown in the illustration. The en- 
gine is of the opposed type and re- 
volves twice to every revolution of the 
drivers. This gives it great tractive 
force, and as the entire weight of the 
locomotive rests on the drivers, slip- 
ping is reduced to a minimum. It is 



said that the tractive force of the loco- 
motive shown in the illustration and 
which weighs 55 ions is double that of 
an ordinary locomotive of the same 
weight. 



Powerful but Ugly 

A new food prepared from kelp, a 
long, slimy, tubular sea plant, has been 
placed on the market. The prepara- 
tion is made into confections, jams, 
preserves j marmalades, sweet and sour 
pickles and citron, The food is caLIed 
seatrom 
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PHOTOGRAPHING WITHOUT PLATES 



A short time tfgo J was entirely out 
of photographic plates and wishing to 
get some pictures of son u. 1 snow scones 
I thought of putting regular artificial 
light printing paper in the 
place of the regular plate. 

Well, it certainly worked 
fine. I enclose a negative; 
also a proof made from it. 

This is not, of course, a 
beautiful picture by any 
means. My reason for 
hiking tliis is because E did 
some wiring at this box 
tii is summer and lienee es- 
pecial h' interested. 

By experimenting with 
the paper 1 found that if 
the 3 rack of (lie paper were 
covered with a small 
amount of lard or oil and 
this allowed to soak in just 
before printing that it 
would render the paper al- 
most transparent and a 
print could tie made by this process in 
about one-third of the time the other 
would take. After the oil, or whatever 
is used, has soaked in pretty thor- 
oughly a soft cloth or blotter must ho 
used to wipe off all surplus oil. (Jreat 
care must he taken so as not to allow 
anv of the oil to come on the face of 
the negative, because when this is 
placed for printing the oil or lard will 
got on the printing paper and will keep 
it from toning, the same as in handling 
the paper with the hands if they are 
moist 

The best exposure is a minute and 
ton seconds with a wide open top. The 
paper may be of any standard grade 
of lamplight printing paper* You will 
probably notice the brownish tint on 
the one 1 am sending; this is due to 
the developer being old, I have some 
better ones, but they are posted in a 
book. The advantage over plates is 
this: They can be loaded in the plate 
holder in daylight ; that is, not too 
bright, hut should be loaded under a 
yellow or subdued light. Thou they 



may also he developed in the same 
light, In printing the picture the film 
side of the paper should he placed 
against the printing paper the same as 



with plates. Of course, pictures of 
this kind are not practical except- for 
time exposures out of doors, But (his 
is a more convenient way of having the 
negatives, and. what is better, they 
are a whole lot cheaper.- -Stewart II, 
Leland, Lexington, 111. 

* * < 

WRECK OF WRECKING TRAIN 



A wrecking train on a Michigan rail- 
road, while running a l 50 miles an 
hour to reach a wreck, was itself 
wrecked by going through a bridge, and 
down 40 ft. into a river SO ft, deep. 
The car containing the crew of 1 1 men, 
who were asleep, landed on top of other 
cars, and the occupants till escaped 
drowning by climbing out through the 
end of the car. Strange to say, none 
of them was seriously injured. Six 
cars, including the 75-ton hoisting 
crane went down, but the locomotive, 
which was pushing the train, did not. 
being derailed and hanging partly 
over the break. 




Picture Made Without a Plate 
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FOOTBALL ON ROLLER SKATES 



A new English sport is football on 
roller skates. The Illustrated London 
News says: Loot ball on roller skates 

was inaugurated recently for men at 
Brighton skating rink, and the pastime 
was very soon taken up by women. 
The game is played six a side; there 
a re three forwards, two backs, and a 
goalkeeper* The goals are 6 ft. high 
and t wide, and the regulation foot- 
ball is used, with a little over a pint 
of water in it to keep the ball from 



FREIGHTER “COLE” LARGEST 
LAKE SHIP 



The targes 1 fresh water vessel in the 
world this month is the ‘"Thomas F. 
Cole," launched at Detroit* It secures 
the title by being -five inches longer 
Ilian 605 ft. which is the length of each 
of two other lake freighters which will 
go into service at the same time this 
season. When seen at a distance none 
but experts can distinguish the extra 
five inches that make the vessel rank 
first in size. 




rising. Twelve feet in front of each 
goal is drawn the penalty line, Down 
each side nm the boundaries. When 
the ball gets into touch it is not thrown 
in, but is placed on the boundary line, 
and pushed into play with the side 
of the foot. Hustling is allowed, but 
not charging. Outside his own pen- 
alty area the goalkeeper must not han- 
dle the ball. Two minutes is allowed 
to repair skates* 

The game is fast and furious and 
creates great excitement. 



FIRST AMERICAN WINTER BAL- 
LOON FLIGHT 



The first winter balloon flight un- 
dertaken in this count rv was made at 
Pittsfield. M ass., January -5, bv Leo 

* ' As k.' 

Stevens and Capt, Lovelace, The 
ascent was made at 3:10 p. m. with 
temperature reading 14° above zero. 
At 3,500 ft. the instruments recorded 
25 c below zero, and fearing death from 
freezing a descent was made, landing 
two miles from the starting point, 
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PUMPING WATER 

FROM COAL MINES 



EXHIBITION BY 

FRENCH FIREMEN 



I’roilcv sleeping cars are nrm in reg- 
ular service on mterurban lines in Illi- 
nois connecting two large cities lnIJ 
miles apart. The cars differ from the 
conventional sleeper m having revolv- 
ing diairs instead of cross seats, which 
make the lower berth, and in wooden 
roller curtains which come up out of 
the door to form partitions, with 18 
in, between the berth and the parti- 
tion in which to dross. Kadi parti- 
tion has p cloth eurtain-»loor* There 
is nothing unusual about the upper 
berths; passengers clamor for them 
just about the same as on steam lines. 
The ears arc Jiff ft. long and weigh 50 
tons each, accommodating only 20 pas- 
sengers, The service is already in 
considerable demand* 



Rope Climbing Test 

eon i pi is! i n units of the French attracted 
much attention, A lofty wooden struc- 
ture was erected to represent a tall 
building, and up the side of this the 
Paris firemen climbed on ropes with 
great rapidity and daring. 



WINS WATER WALKING BET 



Captain Oldrive won in his novel nn- 
d ert a k i n g o f w a] king on the w a te r from 
( ’im-innati to Xnw Orleans, a distance 
of LffOO miles, in -15 days. The prize 
wns and he had 45 minutes to 

spare. Ills wife accompanied him all 
the wav in a rowboat, lie used shoos 
made of cedar 4 ft* o in. long, 5 in. 
wide and 7 in. deep, fitted with hinged 
webs like a duck's foot. 

♦ * + 

The effective range of torpedoes is 
increasing, and is now from 3,500 to 
4,000 yd. 



The cost of anthracite is always 
more or less affected by the 50(.MII}0*Ut)() 
gal. of water that is pumped out of the 
Pennsylvania mines every day* The 
l/HH) powerful engines deliver from 
mine bottom to surface 5i M ) ,t M 30 gal. of 
water a minute, lti ID! 15 the average 
pumped out per day was !i3tt,00lb0iH) 
gal. 

♦ * 

TROLLEY SLEEPING CARS 



A l the international gathering of 
lire men at Milan the rope climbing ac- 



Tr alley Sleeping Car 
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NOTABLE FOREIGN LOCOMOTIVES. — Express passenger locomotive of tJie Bombay,, 
Baroda & Centra India Railway. These engines are driven by Europeans, each driver 
having two natives as firemen. The gauge of the railway is 5 ft. 6 in. 



A SECOND TOWER OF BABEL 



When the Eiffel tower was com- 
pleted in ISNU there arose in England 
a popular dei ti a rid to go the French 
one bettor, and it was decided to build 
a town- which should make Mr. Eilfelk 
tower look like a pigmy in comparison. 
Money was mused, a company formed, 
and the work begun on a grand scale. 
I’lsc English tower was to be 1,30(1 ft. 
high, and at various levels was to con- 
tain muo'uins, theatres, restaurants and 
ninny other places of amusement 
The location selected was W limbi ey 
and four years was allowed for its 
coin plot ion. When the vast structure 
reached the first landing, loti ft. above 
the ground, all of a sudden public in- 
terest erased, and no more money could 
be s ecu re d to co n i i nue the wo r k . For 
Hi years, the massive fm me work has 
stood as a monument of excited folly, 
and now it is be big wrecked for what 
salvage there may be in the steel. 




An English Fally 



MILLIONS OF HORSEPOWER 
IN UNITED STATES 



To make the wheels go around in all 
the milk and factories in the United 
States more than Immm.ond hp. are 
required every day, which is growing 
some when compared with a total of 
2,346,000 In 187(1. The increase for 
the fi v e yea rs end mg 100 5 was 3 0 p e r 

cent. In that year the division was: 

OwdimI — Horsepower. 

Steirn ltJ,Gfj4,5Gi> 

289 . $14 

Water , , 1,047,960 

Blccfrrk- 1,138,208 

All Other... . , 91,784 

UentceL m]s«N'llanIes. . , ;> GSgtfiQti 

Total In HRP. 1905 . , l4.4G4.Si4a 

Even these figures, large as they are, 
must he considerably under the actual, 
for many pnwei' users arc at remote 
points, where the census man seldom 
visits. 

It is interesting to note the increase 
during Hie 10 years from 1890 to jlifU) 
in t lie following power* : 

RtCinn power Incrrafied 77-7 jut c*Tit 

Has pnsflnpis Increased. 1 . 408.9 p* j r cent 

Wafer power tnrre&aytl I R.9 per i K ent 

Electric Increased, l t 89o-4 per cant 

■*8 team power shows an increase of 
7 7.7 per cent for the 1(1 years ending 
HKdO. but it is a smaller gain by 31,9 
per cent than for the previous 10 years. 
When the census of 1910 is taken the 
gas engine will doubtless show another 
hig advance and steam a corresponding 
loss. 

— - — » t i 

The gold, silver, lead, copper and 
zine mind!? of Polorado produced 
$51} *000,000 during 1000. 
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ELECTRIC FANS FOR FURNACES 



A novel application of electric fans 
has been made the past winter with 
satisfactory success in connection with 
hot air furnaces in residences. One 
section of the cold air duct leading 
from outdoor.- is made of 17-in, pipe, 
and in this is placed a Hi-in. electric 
fan. The fan is of the ordinary sum- 
mer type and runs from the same sup- 
ply which lights the house, the expense 
being about one-half cent per hour 
\yhile running. Its use is only neces- 
sary. however, when heating the house 
early in the morning, or during very 
windy or extremely cold days. When 
the fan is in motion it forces a great 
supply of air into the heating chamber 
of the furnace, and from there through 
the various pipes to at! the registers 
in the house. The cost of installation 
is trilling, it will last for many years, 
and insures plenty of fresh, hot air in 
any room at any time. A furnace ex- 
pert- says that with the fan system 
much smaller warm air pipes can he 
used and still secure abundant beat. 
* ♦ ♦ 

AIR BRAKES FOR AUTOS 



Air brakes may replace the present 
method in general use on automobiles, 
the compression being secured direct 
from the motor cylinders witboui the 
use of any compression machinery. It 
'is estimated that approximately oik- 
lentil of the engine power of a car 
would be required to work the com- 



pressor, By the direct method this loss 
would be entirely eliminated. 

The dimensions of brake cylinders 
for cars of the heavier type have been 
estimated as follows : 

U.onn , . . , + K in. ctiam, x 12 [n. long: 

i*,OUO puiiTids, . , , . .414 \Ji- dUtn. 5i 12 111 . long: 

4.000 jiHiumlg -1 in. ill hi m. x 12 in. tem^ 

3,1)00 pounds in. dlam. x 12 in. long 

2.000 pounds. .3 In. dEam. x 12 In. long 



TREE STOOD WITHOUT ROOTS 



111 Tasmania* Australia, a large gum 
tree was to be cut down and the work- 
men sawed across the trunk two feet 
above the ground. When the cut was 
finished the tree slipped off the base, 
but instead of falling remained upright 
as shown in the illustration. It re- 
mained in this remarkable position for 
several days until a windstorm toppled 
it over. The stamp will be seen at the 
right of the picture which is repro- 
duced from a photograph taken by the 
edit or of 1 1 1 c A 1 1 st ra 1 i m n T ra v el e r. 




Tin-. RcintlcFis Tree 



434 



POPULAR MECHANICS 



PHOTOGRAPHING THE VOICE 



The voice camera* by means of which 
speech is recorded photographically in 
wave -like lines, was made possible by 
the high-speed telegraph system de- 
scribed in Popular Mechanics for 
April, 1905. By this system writing 
is recorded telegraphically at the rate 




Regard Produced by Human Voice 



of 40,000 words per hour, against the 
Morse instruments’ 400, 

In photographing the voice a micro- 
phone is substituted for the transmitter 
and the vibrations cause a mirror in 
the receiver to oscillate, while the tones 
are reproduced on paper in such a way 
as to indicate the quality of the speak- 
er’s voice; black and strong for a 
strong voice ; small and tine for a weak 
voice. The instrument will be useful 
in testing voices and also in showing 
their development under cultivation* 
Anotlier adaptation of the system is 
its use in conjunction with a vibrator 
which makes vowel sounds audible to 
the deaf* The possibilities of the appa- 
ratus in this field arc unlimited and 
its practical efficiency lias already been 
demonstrated in the case of several 
deaf and dumb persons, 

+ ♦ ♦ 

MAKING CLIMATE TO ORDER 



The Colorado river was again re- 
turned to its original channel on Feb- 
ruary It* If it stays there the Salton 
Sica* covering S.flflO square miles, will 
in a few years dry up and the inun- 
dated land be again recovered* The 
evaporation from the sea during the 
past six months lias caused a startling 
change in climate, rain and snow fall- 
ing over vast areas which for centuries 



have been dusty deserts. Even Death 
Valley has had copious rains, which if 
continued would soon make it inhabi- 
table. People whose land is above 
high water mark want the sea perpetu- 
ated. 

The interesting demonstration of a 
changed climate bears out the predic- 
tions of French engineers who want 
lo cut canals and let the waters of the 
ocean in upon the Sahara Desert, with 
view to changing the climate of all 
northern Africa and making tillable 
millions of acres which are now worth- 
less desert. 



DOORYARD GOLD MINING IN 
SIBERIA 



At the Grsk gold-fields in Siberia 
the peasants mine the gold in their 
own yards. Our Illustration, from the 
Illustrated London Xews* shows them 
eagerly at work, though the tempera- 
ture registers 20 ° R. below zero 
( — -13° F*). 

These prospectors are called "Irib- 
utorsT They may sink shafts wherever 
they like, provided they go down no 
further than water-level (usually 




Primeval Mine hknist 
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Peasants Mining 1 Q {* id in Front <rf Their HiHs 



about liO ft.), treat all quartz extract- 
ed at. the mill of the ground landlord, 
and sell all gold extracted to him at a 
rate previously fixed. The rate leaves 
a fair profit for the peasant and a good 
one for the landlord, No charge is 
made for the use of the mill and the 
“tribu tors'* frequently make fortunes. 



CORRUGATED SKIN FOR PLEAS- 
URE BOATS 



A patent has been granted on a novel 
feature in boat construction. The 
Motor Boat says: In boats built on 

the new system the skin may he in two 
or more thicknesses, the inner being 
corrugated and fitted transversely from 
gunwale to gunwale over the keel. 'I 1 his 
corrugated inner skin corresponds to 
the usual inner framing and renders 
it unnecessary. This inner plan king 
is covered with a fabric saturated with 
a water-proof solution and on it is 
worked one or more diagonal skins of 
light veneer, according to the strength 
required. The outer skin is worked 
longitudinally in narrow strips similar 
to the well-known packed form of con- 



struction, the joints being tilled with a 
water-proof solution and forced to- 
gether under heavy pressure. When 
this is smoothed down the outer skin 
is practical I y seamless. The whole 
structure is fastened together with cop- 
per rivets and burrs. Where it is de- 
sired to have an especially smooth ex- 
terior finish, the outer surface is 
roughened and covered with an elastic 




Corrugated Skin 



cement. Upon this another layer of 
fabric is stretched and rolled into place 
with hot irons. Two or three coats of 
paint on this surface produce an abso- 
lutely smooth finish without the possi- 
bility of leak or deterioration from the 
weather. 

*-»— * 

Automobiles are getting to he quite 
handy. 'I 1 he latest accessory is an elec- 
tric cigar lighter which is guaranteed 
to work in a hurricane. 
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QUEER LOCOMOTIVES IN BOLIVIA 



T Ik Siamese-twin effect illustrated 
in the picture is the result of a definite 
purpose, and not as might well be 
imagined, a freak locomotive made to 
pull itself apart, This type of en- 
gine, built in England for the Bolivian 
Railways. is constructed on account 
nf the (errs tie grades which frequently 
are as steep as 1 ft. in 35, Under such 
conditions if a single boiler of neces- 
sary length was used all the water 
would frequently be at one end or the 



CHINA SHEETS INSTEAD OF 
WALL PAPER 



The perfection of a method of manu- 
facturing porcelain in large sheets one 
inch thick is announced in England. 
The sheets can he decorated to order 
in any desired design and then glazed 
by bring. When placed on the walls 
of rooms the effect is said to be beauti- 
ful, and of course the material is 
highly sanitary. This would obviate 
for all time redecorating, wall paper- 
ing ami spring bouse cleaning, and de- 







SiuUt ThLs Way on Account of Grades 



other of the boiler, with disastrous re- 
sults. lienee the Fairlie type, as it is 
known, was designed, using two boil- 
ers, each fired independently of the 
other. The machine is really two 
small complete locomotives backed to- 
gether and connected permanently. 
The water tanks are oil each side be- 
low the cab floor; the coal storage is 
in the side tanks above. 

The center Kne of the boilers is only 
4 ft. UH in. above the rails; the track 
gauge is 2 ft, G in.; the drivers are 2 
ft. li in.; cylinders, 12| in. by 16-in. 
stroke; diameter of boilers. 3 ft. 5J in,; 
length of boiler tubes, 0 ft. 31J in.; 
rigid wheel base, li ft,; total wheel 
base, ft, 4-t in,; boiler pressure, 160 
lb. ; weight, 52 tons. 



prive the lady of the house of the two 
grandest events of the year. 

The china is made of a mixture of 
ground Cornish clav and French flint 

V. 

boulders, and can be sold for $2.50 per 
square yard. 

♦ • ♦ 

EIFFEL WIRELESS STATION 



The French army has been experi- 
menting with the Eiffel Tower as a 
wireless station with such excellent re- 
sults the government has decided to 
make it a permanent station. It thus 
becomes the highest station in the 
world, although other stations arc in 
operation at greater altitudes, Mes- 
sages have been exchanged with Berlin 
and other cities. 



A certain sign, not an advertisement, which you have all seen many times and consisting of only 
six. words earned the man who first wrote It, $1,000 a word. Do you know what It Is? If not, the 
May number of Popular Mechanics will tell you. 
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SHOP 1 


NOTES 


6 ^ 



Coloring Metals 



Dissolve 4 oz. hyposulphite of sod a 
in ]| pt. water and then add a solu- 
tion of I oz. acetate of lead in 1 oz. 
water. Place articles to bo colored in 
the mixture and heat gradually to the 
boiling point. Iron is given the color 
of blue steel, zinc becomes bronze and 
copper or brass becomes, successively, 
yellowish, red. scarlet, deep blue, blue, 
light blue. By substituting sulphate 
of copper for the acetate of lead in 
preparing the solution, brass becomes 
first of a fine rosy tint, then green and 
lastly of an iridescent brown color, — 

(nnfrihuted bv A. O. Wareharm Wa- 

¥» - ^ 

ter loo, I nd. 

■ » * ♦ 

Mow to Make a Dike 



In placing a dike or dam on the side 
of a hill or on a level surface It is well 
to prepare the surface before building 
by ploughing furrows on the surface to 
receive the bonk and throwing the dirt 
ro it will not fill the adjacent furrow 




Correct Construction of Dike 



but lie on top as indicated by the black 
portions in the accompanying sketch. 
This will usually prevent the water 
seeping through unless the earth Is 
very porous or sandy, when it will be 
necessary to apply n layer of clay on 
the bottom and sides of the ditch. — * 
Contributed by Geo. G. McYickcr, 
North Bend, Neb. 



Repairing Broken Hammers 



Tn many eases hammers which have 
been broken can be repaired and made 
to give good service. When cracked 
diagonally, as shown at Fig, 1, the re- 




pair can easily be made by drilling for 
a small bolt, as indicated by the dotted 
lines. When the pone becomes broken, 
as shown in Fig. 2, a quick repair can 
be made by drilling and tapping to re- 
ceive a steel screw, which should be 
ground rounded, as shown. When the 
head of a hammer comes off and noth- 
ing else will hold it on, the scheme 
shown in Fig. 3 is a good one. Drill 
a hole at A and drive in a steel pin. — 
Contributed by \V\ E, J. s Walden, N. Y* 

♦«•— * 

Safe Flash Powder 



A safe flash powder which cannot be 
ignited either through friction or a 
blow consists of 10 parts magnesium 
and 10 parts anhydrous chrome alum. 
Two parts of aluminum can be substi- 
tuted for the same amount of the mag- 
nesium, if desired. The powder will 
burn more slowly if silicic acid or pow- 
dered glass is added. — From Photo- 
graphisehe Kundschan, Yoh 20. 

+ * — . — 

A green color may be given wood- 
work by dissolving verdigris in vinegar 
and applying hot. 
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Heating Water by das 



Gas heaters for heating domestic 
water supplies are very convenient and 
the cost of operating is not very large, 
especially when natural gas is used. 
The illustration* from the Metal- 




Twq Methods lor MevUnff Domestic Water Supply 



Workar, shows the two types commonly 
used. The horseshoe burner* Fig. 1. so 
called on account of its shape, is a 
simple gas burner placed about 5 in. 
below the bottom of the boiler. 

It heats the water by burning direct- 
ly up against the bottom of the boiler, 
but is objectionable because it will in 
time burn out the boiler bottom, is 
very slow in heating the water and is 
wasteful of gas. Nevertheless this 
burner has a considerable popularity 
because of the convenience with which 
it can be connected without interfering 
with the regular boiler connections. 

Then there is the coil, or the round 
cast heater, made to connect up, as 
shown in Fig. 2, The return pipe 
from the bottom of the boiler is con- 
nected to the bottom of the heater, and 
the circulation pipe from the top of 
the heater is connected to a tee in the 
hot water supply pipe in top of the 
boiler. Tins can be run as a non -auto- 
matic heater, or it can be made auto- 
matic by the use of a thermostat, as 



indicated, Tills thermostat, which is 
made expressly for this work, consists 
of a brass tube inside of which is a 
porcelain tube, arranged m that it can 
be set to operate at any desired tem- 
perature, This tube expands upon be- 
ing heated and closes oif the supply 
of gas to the burner, As soon as the 
water falls below a certain temperature 
this tube contracts and opens the gas 
valve, which allows gas to flow to the 
heater, where it is ignited by the pilot 
light. 

— — 

Hiding Fine Cracks in a Wall 



To hide fine cracks in a wall use 
plaster and whiting, mixed with glue 
size, says the Master Fainter. Brush 
the mixture well into the wall so that 
the cracks are filled full, and when 
dry, smooth oil lightly with sandpaper, 
— — — — - 

Coupling Converted Into Pulley 



Some time ago in a shop where I 
was employed they had a large room 
fi lie? I with various machines run by a 
single line shaft. The countershaft of 
one machine was in line with a liartge 
coupling on the main shaft and as the 
other machines prevented its being 
moved to one side, the hell was put on 
the coupling. The machine was driven 




successfully in tins way except that 
the speed was too low, which made 
it necessary to lag up the coupling as 
shown in the drawing. A piece of 
hand iron, A. J in. thick was bent in a 
circle as shown and drilled at B to 
allow fastening with bolts. A number 
oi hardwood blocks C } were screwed 
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to the band, the screws being counter- 
sunk flush with the baud, which was 
then placed on the coupling and tight- 
ened up. — 'Contributed by Alfred 8, 
Cromer, 4tid 1A Burhtell Ave., Akron, 
Ohio. 

» • » 

Repairing Brasses 



An engineer recently observed that 
one of the brasses on the crank of his 
engine was cracked as shown at A. No 
new brasses were at hand, and as the 
plant operated day and night it was 
absolutely necessary that something bo 
done so that the engine could be put 
into operation. It was finally decided 
that the host method of procedure was 
to drill three hob s in each side of the 
crack and tap the same. A piece of 
steel plate was then cut out and fitted 
to the brasses as shown at B. Holes 
were drilled in this plate to line 1131 
with those already in the brass, says the 
Engineers" Review, but purposely 
drilled nearer to the center in order to 
bring the two parts of the brass dose 
together. Screws were then threaded 
in place and headed over to prevent 
their working loose. 





finitr^cncv Repair for Brasses 

Babbitt metal was next melted and 
poured in 10 the brass, the old babbitt 
having been removed, a piece of shaft 
slightly smaller than the crank-pin be- 
ing used to run the babbitt against on 
the inside. The babbitt was then 
turned nut in a lathe to lit the pin. 
These brasses were used until new ones 
could be secured, and are now being 
kept in ease of an emergency. 



Electric Rotation Indicator 



This device will give an alarm when 
the machine to which it is attached 
stops running, 1 11 the illustration A is 
the end of a shaft cm the machine, B 
is the bearing and V is a piece of braes 
fastened to the bearing by means of a 
piece of hard rubber or other insulat- 
ing material. The end of the shaft is 
threaded to receive a 3 -in, steel rod, D, 




Rotation Indicator Applied to End of a Shaft 



which should be run true with the 
shaft. The brass flange. E. is loose on 
the rod and the brass collar. F, is at- 
tached by means of set-s crews. 

h> 

The steel springs, G G t which may 
be made from an old clock spring, are 
attached to both collar and flange and 
support the brass weights, II II, which 
revolve with the shaft. The centri- 
fugal force thus produced will draw 
the flange, G, away from the contact, 
t’\ while the machine is running, but 
as soon as it stops the springs will force 
the flange against the contact and ring 
an electric bell. One wire from the 
hell should be attached to the binding- 
post and the other should be grounded 
lo the machine. If desired the electric 
bell may be replaced with small gal- 
vanometers or other indicating devices 
running to eael 1 1 1 me! line. — Con t r i bu tet 1 
by . W. M. Brown, Philadelphia, Pa. 
#- “ * ♦ 

It is repotted the Southern Pacific 
will electrify 250 miles across the des- 
ert from Reno, Xoy., to Carlin, Four 
water power plants on the Truekee 
river will supply the current. 
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Low Fuel Alarm for Gasoline 
Engine 



This tie vice is applicable to either 
motor bouts or stationary gasoline en- 
gines and is designed to give an alarm 
when the fuel becomes nearly ex- 
hausted. The alarm is given by means 




Low* Levd Alarm *or UosoMne Tank 



posit ion by # the guide, F, constructed 
of heavy wire and soldered to the 
flange* The rod, H, is attached to the 
center of the diaphragm by means of 
two nuts and washers, as shown, and 
the end Is adjusted to hold open the 
contacts, 0, thus preventing the bell 
ringing except when the gasoline be- 
comes too low.— Contributed by Geo. G, 
McYieker, Xorth Bend, Xeb. 

» -• » 

Hanging; Shelves Made From Gas 
Pipe 



Shelves constructed of gas pipe, as 
shown in the accompanying sketch, are 
very useful lor storing away hooka, 
tiles and other small articles and pos- 
sess many advantages over ordinary 
shelves and cabinets. Shelves con- 
strue ted in this manner arc fireproof, 
neat in appearance and very strong, 
besides utilizing considerable room 
without taking up any floor space. The 
horizontal pipes, B, may be 4 in. and 
the vertical pipes, A, f in. These 
should be fastened to the ceiling either 
with ordinary flanges or floor fittings 
as shown at C, J in. by \ in. Tecs 
are used at P and may also be used at 
E if ft is desired to allow for adding 
a lower shelf in the future; otherwise 
if in. by ^ in. ells should he substi- 
tuted. If the articles to be stored arc 
of such a nature that there is danger 
of their falling through the spaces be- 



of a float in the gasoline tank, which 
holds an electrical contact open so long 
as there is plenty of fuel in the tank, 
but allows it to close when the level 
becomes too low, thus ringing a bell 
and notifying the operator before the 
gasoline is entirely exhausted. 

The threaded rap of the gasoline 
tank is removed and an internally 
thread* 1 brass flange, A, is screwed in 
its place. The open end of the flange 
is then covered with a sheet rubber 
diaphragm, R, held to the flange by a 
brass ring, 0, fastened on with screws. 
The float, I), is made of' cork or other 
tight material and is fastened to a 
steel rod, E, which is held in a vertical 




Suspended Shelves of Gas Pipe 



tween the horizontal pipes, boards or 
wire netting may be fastened across 
the openings. — Contributed by W. 11 . T 
Chicago. 

w + — . 

When Tarnishing a kalsomined sur- 
face, treat it first with light gelatine 
size. 
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How to Make Soldering Paste 



Soldering paste, says the Brass 
World, lias now come into extensive 
use in electrical work as a llux for sold- 
ering* This lias been brought about 
bv the requirements of the electrical 
trade that in certain forms of solder- 
ing no acid shall be used* For solder- 
ing copper wires for electrical con- 
ductors, soldering paste is almost ex- 
clusively used. It has also entered 
Other fields of soldering, particularly 
in instances where spattering and cor- 
rosion are objectionable. 

Soldering paste winch is now used 
in the electrical trades consists of a 
mixture of a grease and chloride of 
zinc. The grease which is commonly 
used is a petroleum residue, such as 
vaseline or petrolatum. Such a ma- 
terial is about right in consistency* 
The proportions which are used are as 
follows : 

Petrolatum * i lb* 

Saturated solution chloride of zinc 

. * . i oz* (fluid)* 

The use of petrolatum instead of 
vaseline is recommended, While they 
are identical in composition, the name 
“vaseline” is registered as a trademark 
and commands a higher price on this 
account. Petrolatum is much cheaper. 

The chloride of zinc solution is made 
by dissolving as much zinc in strong 
muriatic acid as it will take up* An 
excess of zinc should he present and 
all the acid neutralized. This will 
form a thick* oily solution. The |>etro- 
latum and chloride of zinc arc mixed 
anti thoroughly incorporated by means 
of a mortar and pestle or by vigorous 
stirring. 

The advantage of this soldering 
paste lies in the fact that it does not 
spatter and is not corrosive* It will 
be found excellent and is now exten- 
sively used* 

- — + ♦ ♦ ■ 

In the transmission of compressed 
air a loss of from £ to 10 per cent re- 
sults from pumping the air from the 
engine room instead of air from a 
cooler place. 



To Remedy Poor Draft in Large 
Chimney 

It is an advantage 
to have a little too 
much draft in a stove 
or f n mate, as it can 
always be reduced 
when necessary, but 
it is not always good 
to have a large chim- 
ney* A correspondent 
of the Metal-Worker 
has found that a 
large chimney gives 
aivti Good Draft a good draft with a 
large lire but a very poor draft with a 
small fire and recommends the con- 
struct ion shown in the sketch to over- 
come difficulties of this kind. 



A Wabble Saw Kink 



The wabble saw is un old device, but 
the following application is one that 
is not generally known* In ibis case 
the work was to be notched out, as 
shown in the illustration, which made 




if nccessarv to use Ihree saws instead 
of one. The washers between the saws 
were made of babbitt metal and were 
beveled as shown* The bottoms of the 
notches were not perfectly straight but 
slightly curved, as is the esse in all 
wabble saw work, but the curvature in 
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Hi is rase was so small as to bo almost 
tin noticeable. In order to hold the 
work in position while using the saw 
a holt was pushed up through the 
board on the table and into a vertical 
hole in the work. — Contributed by Ex- 
perimenter. 

— — 

Finishing Brasswork 



Many readers have doubtless admired 
the very pretty effect of mottling seen 
on shop-made brass instruments, soine- 




For Mottling the Surface of Brasswork 



thing like the veins in marble running 
over the surface of the brasswork. A 
smooth finished brass surface readily 
shows up scratches, and is difficult to 
lacquer perfectly, evenly and free from 
brush marks. On the mottled surface 
lack of skill is not so noticeable. 

The “mottling"' is ready a series of 
very line circles running into one an- 
other scratched on the surface of the 
brass, says a correspondent of the Model 
Engineer, who has done work of ibis 
kind in the following manner: 

Take a small round piece of wood, 
Fig, 1 (a piece of a penholder or pencil 
will do), put it in a drill chuck or self- 
centering chuck, leaving an inch or so 
projecting. Start the lathe and with a 
smooth file make the end very slightly 
convex. From a piece of l he very finest 
emery paper cut a circle about an inch 
or so ill diameter, as shown ar Fig, 2 t 
and fasten to the piece of wood with 
good stout string, as shown in Fig, 3. 

Now, holding the piece of brasswork 
in the right hand (it is necessary to 
have a piece of paper between the brass 
and the fingers, the grease from the 
fingers prevents lacquering afterwards), 



the work being finished to n good sur- 
face, run the lathe as fast as possible, 
press Ihe work lightly against the 
emery -covered wood, moving it steadily 
forward at right angles, and a sort of 
shaded vein will lie seen where the ro- 
tating emery has out lightly into the 
brass, You may follow’ any pattern you 
please at first, but the worker will soon 
be able to obtain some very nice re- 
sults, arid designs will suggest them- 
selves to lii in. 

If two or three diameters of wood 
are used, the wining may he of differ- 
ent widths. Different grades of emery 
may also be used, but anything tike a 
coarse grain is useless. Do not use 
emery cloth, use only the finest emery 
paper, such as is used for polishing. 

■ ♦ * ♦ 

To Keep Hot Lead From Sticking 



Prepare a mixture of 1 qt. powdered 
charcoal, -h pt. salt, 1 gill yellow prus- 
state of potash and a lump of cyanide 
of potassium the size of a walnut, says 
Machinery, Apply this to the surface 
of the pof or to tools to he heated in 
the molten metal. 

♦ > » 

Fraser Holder 



Draughtsmen will find this device 
very handy and w T ell worth the trouble 
of making, especially if there is much 
rubbing out to be done. It is made 
from ait ordinary clothes pin cut down 




as shown and drilled to receive an old 
binding-post, which is used to hold the 
eraser from turning. 1 have used this 
device for some time and find that it 
makes the work of rubbing out much 
easier and prevents the fingers from 
cramping, — Contributed by Wm. E, 
Jehu, 195 Fifth Ave., Paterson, N, J* 
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Surface Finish For Concrete 



In considering concrete as a substi- 
tute for brick and stone, perhaps the 
most serious problem confronting the 
architect is to obtain a satisfactory sur~ 
face or finish. 



composed of 1 part cement, 2 parts 
sand and 3 parts g-in. screened stone; 
Fig t consists of I part cement, 2 parts 
sand and 3 parts A* -in, pebbles; Fig, 
3, I part cement and 3 parts yellow 
bar sand. Each example is shown at 
its actual size. 




Example & uf Surface Finish In £ for Concrete*- Actual Size 



The concrete surfaces shown in the 
accompanying photographs are easily 
obtained by a method known as the 
< t > nimby process* which is described in 
tlie Cement Age as follows: 

The process consists in completely 
flushing the face against the form, re- 
moving the form after the material ]ms 
set but while it is still friable, and 
then immediately washing and rinsing 
the surface with water. 

The washing removes the film of ce- 
ment which has formed against the 
mold and exposes the particles of sand 
and stone. The appearance then de- 
pends, of course, upon the character 
of the aggregate in the concrete and 
the uniformity of its distribution in 
the mixtures. As in well mixed con- 
crete the cement merely fills the voids 
between the grains of sand,, and the 
sand fills the voids between the pebbles 
or particles of crushed stone, the ce- 
ment visible in this finished surface 
is ho small a percentage that it has 
very little influence on the color of the 
work. 

In the illustration the surface shown 
in Fig, 1 was obtained with a concrete 



To Produce Extreme Hardness in 
Steel 



Heat the steel slightly, then im- 
merse in a mixture of I parts water, 2 
parts salt and 1 part flour, till it is 
thoroughly coated. Then heat the metal 
ro a cherry red, says Machinery, and 
plunge in soft water, 

Tongs For Pulverizer Discs 



A very useful pair of tongs for hold- 
ing pulverizer discs when sharpening 
same can be 
made as shown 
in t he sketch. If 
an old pair of 
tongs can be 
spared for the 
purpose the la- 
bor of altering 
them for work of 
this kind will be very little, as it h 
only necessary to weld a piece of round 
stock on one of the jaws and turn up 
the end as shown. — Contributed by 
Geo. 0, McVicker ? North Bend, Neb, 
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Forging a Rocker Arm 



To forge a rocker arm take round 
stock that is largo enough to give, when 
flattened, ttie dimension shown at A, 
Fig, h Draw it to the form shown in 
Fig. 2. This will requite great care* 
says n correspondent of the Blacksmith 
and Wheelwright, for there is lunger 
that Fie dimensions (.' 
may lie too great or too 
small. Flatten enough 
of one end to form the 
arm and draw to the 
form shown by two views 
in Fig. ;t. Make the di- 
mension D of tliis view 
to correspond to T) in 
Fig. J. In flattening 
this part the work is done 
with the hammer, the 
side toward which the stock is drawn 
being made as true and flat as possible 
from the shoulder to the end, forming 
the recess at D by the use of l he fuller, 
This leaves the projection at V on the 
end, from which to form the boss. 
Next damp the piece firmly near one 
shoulder and bend the flattened por- 
tion down, making the whole piece of 
the form shown in Fig. 4. This may 
he done by clamping the piece between 
the hammer dies and driving the arm 
down with the sledge hammer. Round 
the boss to the shape shown at 0 in 
Fig, 1. This rocker arm is strong and 
durable, 

♦ — ♦ 

To Recharge Motorcycle Batteries 



When a motorcyclist finds himself in 
the country with Mb batteries run down 
they may be revived sufficiently for the 
return trip, or till new cells can be 
procured, bv the following treatment: 
On each side of the carbon pole drill 
a small hole with a pocket knife or 
screw driver, drilling deep enough to 
go entirely through the black composi- 
tion on tlie top. Then pour water in 
the holes and allow batteries to stand 
about 5 minutes, — Contributed by 

Eugene J, Friedlander, 2803 Second 
Ave. So., Minneapolis, Minn. 



Loading Stern=Whecl Boat 



In loading a stern -wheel paddle boat 
for all ordinary conditions, it is usually 
best to stow the cargo so that the boat 
will trim a trifle down at the head, and 
therefore draw a trifle more water at 
the how than at the stern. This not 
only assists towards higher speed and 



easy running, but is also a precaution 
against grounding, as the boat, if run- 
ning on to a shoal place, touches for- 
ward, and is l lien easily backed oil 

without damage to the paddle-wheel. 

* » 4 

Talking Through Your Chest 



Persons not familiar with the action 
of the vocal organs derive considerable 
amusement from carrying on a tele- 
phone conversation 
with the transmitter 
p 1 aeed aga inst th ei r 
chests. With (he in- 
strument in this ]x>- 
sition the sound 
transmitted is repro- 
duced with a loud- 
ness almost equal to 
that heard when the 
mouth pi ecu is imme- 
diately in front of 
the lips of the speaker. The voice of 
the speaker may be readily recognized, 
says the American To 1 -phone Journal, 
but there is sufficient alteration in the 
quality of tones to make it possible 
for a change from this position to the 
customary one to be readily detected. 

Desk set users will do well not to 
attempt to muffle a transmitter by 
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pressing it against their coats, ns is 
sometimes done by persons who use 
the telephone while standing, if they 
wish to say things which should not 
be heard at the other end of the line. 
*- ■*— *- 

How to Mix Piaster of Paris 



In mixing plaster td paris do not 
pour the water on the plaster, but turn 
the platter gradually into the water, 
says Machinery, spreading it about in 
shaking it in amt not stirring until nil 
the plaster has been added. If mixed 
in this manner a smooth cream or thin 
dough without lumps will result 'The 
proper quantity of gypsum is usually 
enough to peep out over the surface of 
the water over the greater part of the 
area ; Hint is. a tout espial volumes of 
each ingredient. The addition of glue 
water to the mixture retards setting. 
*-*-* 

Life of Wooden Poles 



The Berman Postal and Telegraph 
Department Inis recently published 
statistics collected during the period of 
5 2 years on the life of wooden posts 
impregnated with different preserva- 
tive substances. The number of posts 
under observation a mounts to nearly 
3*000,000 and the following are the 
average results obtained: 

Poles Imprcgimtpcl with— Leapt hof Life* 

$ulph&n* of copper „ „ 1 .7 years 

Corrosive sublimate* 13.7 years. 

Creosote .20JI years 

Lniaiiresnated ...**** . . . . . 7.7 years 

The manner of preparing the poles 
has been improved from time to time, 
and this is clearly shown in a further 
table giving the average length of life 
of the poles under different methods 
of treatment with each preservative at 
different periods. For example, in 
1883* with sulphate of copper the aver- 
age life was Shi years, while in 1003 
the method of treatment had been im- 
proved so that an average life of 13.3 

years could I if 1 obtained. 

— »■ ■ -♦ — — 

For common brass for castings use 
t?0 parts copper, 2| tin. 1] zinc. 



Remedy for Stiff Working Springs 



It frequently happens that wagon 
repairers are called upon to reduce the 
stiffness in the springs of new vehicles 
tn which the springs arc far too stiff 
for comfort. This is sometimeft done 
by removing a plate; but a better way 
is to lake spring apart, place each leaf, 
one at a time, in the vise and drawfile 
until all the scale has been removed. 
Then mix tallow and plumbago and 
paint the leaves and reassemble, wip- 
ing off all the tallow from the edge. 
The idea of using tallow is that even 
in warm weather it will never run out 
and disfigure the springs— Contrib- 
uted by J, C. Blake, Harvard, I'll. 

* -*— + — — 

Heating a Radiator from a Range 
Boiler 



Fngurccgsful attempts to heat radia- 
tors from hot water boilers are usually 




Correct InftaltaUon Of pipes and Radiators 



duo to faulty installation. The sketch 
herewith shows the correct way to make 
the connections. Instead of using 
valves the stop cocks A and B are used, 
as they offer less resistance to circula- 
tion than ordinary globe valves. Cock 
A must be so arranged that it can- 
not he closed more than two-thirds, 
says n correspondent of Domestic En- 
gineering, else if rock B and cock 
A were inadvertently closed tight at 
same time there would be danger of 
ihc waterback exploding. The opera- 
lion would l>e us follows: By partly 

t losing cock A any desired amount 
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of the hot water could S >e forced 
through radiator, and by this means 
radiator could be kept up to the boil- 
mg point if dost ml, while boiler was 
anywhere from 100 to ISO or at any 
desired heat By placing the sediment 
cock, as shown, the return can be kept 
char of sediment When it is desired 
to put the radiator out of commission 
it can he done by closing cock Ft 

The hot water supply from boiler 
and from heater to radiator should be 
rim entirely separate, as shown in the 
sketch* 

» ■ — - 

Cutting in a Boiler 

If the following precautions are ob- 
served many of the accidents which oc- 
cur from cutting in boilers will be pre- 
vented. Let A and B 
represent two boilers; B 
is supplying steam to the 
line. L; A is about to be 
cut in, and the pressure 
in it is nearly up to the 
required amount. 

Now it is possible that 
some water, W, may have 
collected in the pipe lead- 
ing from boiler A. If 
there is enough of It, the 
engine might be wrecked when the 
stop- valve is opened. The secret of 
preventing trouble consists in opening 
the valve when the steam is about 5 
Ih. lower in boiler A than it is in the 
main line; then any water that may 
have collected in the pipe will be forced 
hack into boiler A ; but be sure and 
open the stop- valve very slowly, and 
be sure that you know how nearly cor- 
rect the steam gauges are. 

Also, in cutting in a boiler where 
there is a condensing engine, he careful 
that nil the air is blown out of the 
boiler first, sues a correspondent of 
Power, otherwise it would [dug up the 
condenser and the vacuum would be 
lost, 



Anybody can publish a Webster's 

Dictionary now: Copyright expired, 



Cinder Roads Bad for Planing Mills 



it is poor economy to make cinder 
roads around a planing mill, says a 
correspondent of Wood Craft, who has 
found that some of the cinders are sure 
to work their way into the ends and 
surface of the lumber and make it 
necessary to keep one man busy filing 
the nicks out of the planer blades, 

♦ * ♦ 

Ink for Rubber Stamps 



A very good rubber stamp ink which 
will not rot the rubber, dry on the pad 
or give bronzed colors can bo made by 
mixing the following: Ifi it. oz. alcohol ; 
12 fL o z. glycerine; 1 o?„ aniline violet. 
Dissolve the aniline in the alcohol first 
and then add the glycerine* 



To Remove Wheel Stuck oti Shaft 



Many times a wheel which has been 
machined for a running fit on a shaft 
runs dry of oil and begins cutting. 
This usually results in the formation 
of one or more small balls which roll 
up the material in the ^ame manner 
that boys roll snow balls* until they 
become wedged in so tightly that the 
wheel is locked to the shaft. To re- 
move the wheel apply kerosene, allow- 
ing it to eoak in thoroughly, If this 
fails, trv heating the huh with a gaso- 
line blow-torch, and if this fails, too, it 
will probably be necessary to use jack- 
ecrews and chains. — (bnlrilmted by 0. 
G. M. 

H-4 

A rube of air 81 ft. on each side 
weighs over a ton. 
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To CoJor Brass Black 



Boil Hie brass to be blackened in a 
strong potash solution to remove alt 
grease and oil, then rinse well Dis- 
solve 1 lb, plastic carbonate oJ copper 
in 2 gaL strong ammonia and dip the 
brass in this solution, which should he 
heated to lnO° to 17o D K, until the 
desired degree of blackness is acquired* 
This process, says Compressed Air, 
works best on brass containing much 
copper. The color is uniform and has 
little tendency to peel off. 

The plastic oar bon ale of copper can 
be made as follows: Dissolve blue 

vitriol in hot water and add a strong 
solution of common washing soda so 
long us any precipitate forms* Allow 
the precipitate to settle and then pour 
off the clear liquid* Add hot water and 
allow to settle again. Pour off the 
dear water again, add hot water, let 
settle and pour off as before, repeating 
this process until everything has been 
washed out of the green carbonate of 
copper that remains at the bottom oi 
the vessel and which is the plastic car- 
bonate of copper referred to. 

» » ♦ 

A Good Copying Ink 



Into two gallons of dear rainwater 
put | Ik gum arabic, j lb. clean cop- 
peras (ferrous sulphate), : -J lb, pow- 
dered nufgalUj \ Ik brown sugar. Mix 
well, shake occasionally for ten days* 
and strain. If it is needed be fore ten 
days steep it in an iron kettle until the 
desired strength is obtained, 

■ — 

Liquid Glues 



Take three parts { by weight ) of gum 
shellac and one part India rubber. Dis- 
solve in separate vessels in ether ( free 
from alcohol ), applying a gentle heat. 
When both are entirely dissolved mix 
them and put them in a tightly corked 
bottle. This variety of glue is known 
as marine glue. It resists the action 
of hot and cold water and the ma- 
jority of the alkalis anti acids. 



Repair for Caster Sockets 



When the caster socket in an article 
of furniture becomes worn or weak- 
ened, drill out the 
socket large enough 
to receive a piece of 
J-in. pipe and after 
driving the pipe in as 
far as it will go cut it 
off with a hacksaw. If 
the caster has a large 
shank, it may be nec- 
essary to use a J-in. 
pipe. A piece of pipe 
fitted in this way 
makes an excellent 
hushing and is much 
more durable than the 
original sock et . — C on- 
(ri bated by Axsul 
D verson, Penn Van. Mew York, 



Stake Puller 



The device illustrated is used for 
pulling iron stakes or rods out of paved 
and other streets and ivas designed by 
It. S. Miller, manager of the Das Co., 
M uncie, Inch hi this ease the handle 
is made of iron, about in,, which 
also answers for the stand or rest. It 
may be noticed that the -stand has two 
sharpened stud holts to prevent same 
from slipping when setting the device 
preparatory to pulling a rod. The 






Stake PuUar In Operation 
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toggle is made ol forged steel and the 
opening mill take any sized rod by 
simply varying the angle id which it is 
applied. This device polls rods from 
} in. to t j in* with ease, even in well 
macadamised streets, without in any 
way disturbing the pavement, 

— — ♦ * ♦ — — 

Metal Polish 



A good polish for silver, gold or 
other lino metals is made by mixing a 
little vaseline with the ashes oi burned 
out or broken gas mantles. Apply with 
a rag or finger and polish with a clean 
rug. The result is a superb luster, the 
best finish being obtained by using a 
soft rag.— Contributed by Herman Par- 
deck, 102 Kees St,, i Chicago. 

— 

Keeping a Circular Saw Cool 



To keep a saw from heating, the 
saw teeth and gauge should be suit- 
able to the wood, and the saw should 
be well sharpened and run at the 
proper speed. The saw blade should 
be carefully packed, the feed not 
crowded and the cut opened out im- 
mediately it passes the saw. The saw 
guide is sometimes continued too far 
along the face of the saw, and thus 
crowds and heats the plate through 
not allowing sufficient room for the 
wood to open out as it is cut. If the 
fence extends say 3 in. beyond the 
roots of the teeth, it is usually enough. 
Heat is often communicated to a saw 
through the saw spindle, through the 
hearings being out of order or screwed 
up too tight, says l imber Trade Jour- 
nal. Tile saw should not fit too 
tight! v 011 the saw spindle or hind the 
steady pin, A saw when hung properly 
should in the horizontal line incline 
very slightly toward the timber, so 
that the teeth at the back of the saw 
may rise without scoring the wood. If 
the driving pulleys are too small or 
run nt too short centers the bearings 
will heat. 



Average Weight of Telephone Poles 



A committee oi pole experts reported 
at a recent convention of dealers the 
following average weight of pole?: 
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Strength of Grindstones — VVel and 
Dry 



Tests seem to indicate that the 
strength of a grindstone is consider- 
ably reduced when it is wet, savs Iron 
Age. The wetting not only decreases 
the tensile strength of the material, 
but it adds weight and thus augments 
the centrifugal pull at a given peri- 
pheral speed- The reduction of strength 
appears to be as much as 40 or 50 per 
cent. A dry section of stone broke 
under a stress of 146 lb, per square 
inch* Another section of the same 
stone, soaked over night in water, 
broke at 80 lb. A better stone, under 
the same conditions, broke under 
stresses of 186 lb. per square inch when 
dry and 116 Jb* when wet. .Much dif- 
ference of opinion prevails an to the 
maximum safe allowable speed at which 
to operate the stones. Home grinders 
u^e a peripheral speed as high oh 
4,500 ft- per minute?, while others limit 
it to tJTiOO ft, Little difference is ob- 
served in the li ability to breakage, this 
leading to the conclusion that a fre- 
quent cause of breakage must be hid- 
den in flaws or cracks, which would 
permit the disruption of the stones at 
the lower speeds* 



An Excellent Tracing Paper 



Make a mixture of turpentine and 
mastic varnish in equal parts and ap- 
ply to separate sheets of double crown 
tissue | taper. 
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Rate of Evaporation of Alcohol, 
Turpentine, Benzine, Etc. 



In an address before the National 
Painters' Association, W. G. Scott 
said ; 

From the result of many experi- 
ments it has been found that the “rate 
of evaporation per hour, per square 
inch, for a given volume of water, al- 
cohol, turpentine, and benzine is as 
follows: 

Per cpn t 
fhy weight). 

Water .......... W.61 

Grain Alcohol 5-10 

Wood alcohol . . . 0,74 

Turpentine* . . * i .10 

Wood Spirit .................... 1 .58 

Honzme ,. . . , * . . * . . , . . , . . . , , , „ . 4,70 

Gasoline, 87 tiyg. . 55,11 

W hen paint works “short” or var- 
nish refuses to “level out," the trouble 
is generally due to the amount anti 
kind of vehicle present A varnish 
with the proper amount of turpentine 
will flow and level out much better 
than one containing the same amount 
of benzine, the more volatile thinner 
causing it to set quicker. This also 
explains the difference so often no- 
ticed in shellac varnishes where wood 
in place of grain alcohol is used as a 
thinner. 

Benzine has the highest rate of 
evaporation of all the paint thjnners, 
even higher than the very inflammable 
coal tar product known as “solvent 
naphtha,” which is 2.23 per cent. The 
study of evaporation is a complex 
problem, of which little is known, but 
it is to blame for many of the troubles 
incident to paint and varnish. 

Slow evaporation generally means 
slow drying; rapid evaporation should 
mean quick drying, but more often 
signifies quick setting. 

A very peculiar feature in regard 
to evaporation and the drying of paint 
and varnish is, that the rate of evap- 
oration at a high temperature in a 
dosed room is not nearly so great as 
at a lower temperature with a free cir- 
culation of air. 

— - 

Water is com pressed 1/326100 of its 
volume for each pound of pressure. 



Shrinkage of Metal Castings 



The following table gives the rate 
of shrinkage in eastings made from 
various metals: 

Bl&mvth . 5 32 in. per foot 

1*1 pea ...... 1-8 “ ” 

Tin 1-4 ■* 

Oipp^r .3-16 “ “ 

Lead . . 5-16“ 44 *■ 

Zinc 5-10 “ “ “ 

Tfiin tmiSH 1 -S. In Pin. 

Tnkk brai-iK 1-8 “ M 111 ' + 

Extracting Pump Pipes 



It is often necessary to pul] the 
pump pipe from an old well either for 
renewing the strainer or for making 
other repairs, and as this is usually a 




difficult undertaking, the scheme here 
illustrated may possibly he beneficial 
to some readers, A small excavation 
is made and a chain is wrapped around 
the pipe* which, being usually some- 
what rustv, prevents the chain slip- 
ping. 

The timbers and jaekscrews are then 
placed as shown and the jack screws 
turned up to their full height. They 
are then lowered ; the chain is moved 
1 1 own on (be pipe and the jack screws 
turned up again, this operation being' 
repeated as many times as is necessary 
to remove the pipe. 
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haw to Make a Home-Made Band*Saw 



The frame of this machine is made guide is fastened to a f-in. rud, which 

of 2-in. by i-in. lumber bolted together works in a damp fastened to the frame* 

with f-in. bolts and reinforced with A cavity is made in the guide to re- 
iron rods. The band-wheels are each ceive the steel hall, B, which may he 

made from a single piece of oak % in. taken from an old bicycle. On each 

thick* They were firs! sawed out in side of the ball are placed blocks of 

18-in, circles and then mounted on the wood* fastened by means of small holts 

shafts and turned up perfectly true* passed through slots* This allows the 

A groove | in. deep and in* wide blocks to bo moved up on the saw as 

was then turned on the face of each they wear* The lower guide is the 

pulley and a piece of rubber belting same as the upper except that it is 

l\ in, wide was then fastened in the bolted last, to the under side of the 

groove by means of small nails driven table* The saw runs through these 

along both edge?. guides, which prevent if bending and 

The guides were made by 1 lending the kill -hen ring al the hack keeps the 

2-in. hand iron into L-s] raped pieces, saw from running off the pulleys. The 

as shown in Figs. 3 and i. The top saw blade is 10 ft. long and will cut 




l-runt and Side Ole vat Ion of liand-Saw Machine 








POPULAR MECHANICS 



131 



to the center of a 3-ft* circle* The 
general dimensions of this baml-saw 




Details iif Gulden 



are given in the elevation drawings. 
Figs. 1 and 2* — Contributed by Frank 
\Y. Jtvnnsev* New London, 0. 



How to Hang Japanese Leather 



Japanese leather* like ordinary 
pressed or embossed paper, can't be 
satisfactorily laid on hard walls with- 
out they arc first lined with brown pa- 
per, which gives the paste an absorb- 
ent surface and a surface to stick to. 
Use ordinary wheat hour for the lin- 
ing paper, blit for the Japanese leather 
paper, as well as for ah the heavy pa- 
pers, use a sutler paste, which sets 
quicker, and lessens the risk of soak- 
ing into and softening the relief work 
and injuring the colors. Carefully trim 
each piece of Japanese paper with the 
knife and by the straightedge, says the 
Master Fainter. Apply the paste 
quickly, and get the paper onto the 
wall as soon as you can. When you 
have the paper in its place on the wall, 
go over H with a very soft brush, 
though some think that even the soft 
brush is wrong, ami that the fingers 
only should be used. When the pa- 
per has become very nearly dry, go 
over the seams with the seam roller, 
very carefully. He very careful not 
to stretch the paper while it is wet. Re- 
move at once any paste that may press 
out from the seams. 

A good cement for such articles as 
shells, fossils, etc., consists of beeswax, 
1 ; resin, 4 oz. ; powdered plaster-of- 

paris, 5 nz v melted together* Warm 
edges of specimen and apply cement 
warm. 



Temperatures of Flames 



According to the results of recent 
experiments the flame of acetylene is 
perhaps the hoi test: known except that 
of the electric are. The following fig- 
ures have been given by Mr. Sfaffi: 
Henson burner, 1811° ; acetylene flume, 
2348°; alcohol flame, ITOrU: Demiy- 
rouze burner, half alcohol, half petro- 
leum. 2053° ; hydrogen flame, in air, 
190(l c ; gas jot flame, with oxygon* 
3200*; oxyhvdrogen flame, 2420°. 

These are all Centigrade degrees* 

, ♦-+ - — * 

To Repair Dent in Musical Instru^ 
ment 



Cornets, f rum pelt and similar instru- 
ments frequently become dented* as 
shown in the sketch* When this hap- 
pens bend a wire to the form shown 
at A and soft solder to the dost at K 
Then simply pull on the wire, thus 




bringing the deni out to its original 
position, as indicated by the dotted 
line. Then apply sufficient beat to 
melt the solder ; wipe off clean with a 
rag and polish*— -Contributed by C, IT 

McGahey, Atlanta, Ga* 

— . ^ +— 

A tight belt is a power-consumer and 
a slipping belt is a speed -loser, but be- 
tween the two there is a good point 
where you don't lose any speed and 
don't consume too much power. 
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HOW TO MAKE A BOX KITE 



As some of the readers of this maga- 
zine may desire to build a box kite, 
a simple method of constructing one 
of the modern type is given in detail as 
follows; Tim sticks should he made of 
straight-grained wood, which may be 
either spruce, basswood , 
or white pine. The Ion* 
gitudinal corner spines, 

A A, should be § in. 
square by 42 in. tong, 
and the four diagonal 
struts, Ik should be } in. 
by J in. and about 20 
in. long, 

T w o c 1 o t h b a n d s 
should be made to the 
exact dimensions given 
in the sketch and fast- 
ened to the lour longi- 
tudinal sticks with 3 oz. 
tacks. U is well to mark 
the positions of the 
sticks on the cloth bands, 
cither with n soft lead 
pencil or crayon, in order 
to have the four sides of 
each hand exactly equal. 

The ends of the bands 
should be lapped over at 
least I in. ami sewed 
double to give extra 
strength, and the edges should be care- 
fully hemmed, making the w idth, when 
finished, exactly 12 in. Probably the 
best doth for this purpose is nainsook, 
although lonsdale cambric or light- 
weight perea It ne will answer nearly as 
wdl. 

The diagonal struts, B, should he 
cut a little too long, bo that they will 
he slightly bowed when put in posi- 
tion. thus holding the /doth out taut 
and flat They should be tied to- 
gether st the points of intersection 
and the ends should be wound with 
coarse harness maker's thread, as 



shown at to prevent splitting. The 
small guards, D, are nailed or glued 
to the longitudinal sticks to prevent 
flie stmts slipping nut of position. Of 
course the ends of the struts could be 
fastened to the longitudinal strips if 
desired, but if made as described the 
kite may be readily taken apart and 



rolled up for convenience in carrying. 
The bridle knots. E, are shown in 
detail at H and J, R is a square 
knot, which may be easily loosened 
and shifted to a different position on 
the brtdle, thus adjusting the lengths 
of F anil G, A bowline knot should 
lie tied at J, as shown* to prevent 
slipping. If the kite is used in a light 
wind. loosen the? square knot and shift 
nearer to G, thus shortening G and 
lengthening F. and if a Strong wind 
is blowing, shift towards F. thereby 
lengthening G and making F shorter. 
Trs a very strong wind do not use the 
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bridle, hut fasten a string securely to 
the stick at K. — Contributed by Edw. 
E, HarbcTt, kite expert, U127 Briar 
Place, Chicago. 

— . — » » ♦ - — - 

Pictures Without a Camera 



1 1 yon wish to take a picture and 
have no camera, but would like to gain 
a little experience in finishing up, you 
can make some very nice pictures hv 
the following method. Or, if you 
have a proof and have broken your 
plate after you took that proof, you 
can make another one, about as 
good as the original, without tak- 
ing the picture over. Of course, it is 
not possible to take an out -door scene 
without a camera of some sort, as ex- 
posing the plate to the light ruins it, 
and no image is found, hut you can 
take pictures of other pictures with- 
out a camera. 

All you need is a dry plate, a print- 
ing frame, the size or larger than the 
picture you wish to take, and the usual 
developing outfit. Cut a picture, with 
nothing on the other side, out of a 
magazine, or take any ordinary camera 
picture, not mounted— -this we will 
lake our picture of. 

In your printing frame place a piece 
of very clean glass the size of the 
frame: an old plate from which the 
gelatine has I jeen rein o ved by 1 ■ o t w a ter 




Made Without Camera 

is best. Place your picture in the 
frame on top of the glass, face up. 
| Better results will be had if the pic- 
ture is oiled with kerosene on the back 
side, but don’t let oil get on plate.) 
'Fh ' -ii lay your plate with the sensitive 
side next to the face of your picture, 
put in the frame back, as you would 
in printing a picture, and fasten it 
tight. Of course, this is done in the 
dark room. Now you are all ready for 
the exposure. After a little practice 
you will have no trouble in judging 
the 1 i n i e , It d epend s u poi i the pi eture , 
the light and the plate, The best way 



Experiment With Colored Electric Lamps 



To many the following experiment may be much 
more easily performed than explained : Place the 

hand or other object in the light coining from 
two incandescent lamps, one red and one white, 
pi ami about a foot apart and allow the shadow 
to full on a white screen sue!) as a table doth. 
Portions of the shadow will then appear to be a 
bright green. A similar exporimniit consists in 
first turning on the red light for about n minute 
and t lien turning it off at the same time that 
the white one is turned on. The entire screen 
will then appear to be a vivid green for about 
one second, after which it assumes its normal 
color. 
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is to open the tittle window of your 
dark room and expose the frame about 
a second in the subdued daylight. Re- 
move the plate carefully and develop 
in the usual way. There will be a 
negative of the picture you had at first, 
if you have been successful, if not, you 
should try it a time or two, varying 
the time of exposure. 

In this manner you can make many 
pretty blue prints for your wall, or 
supply yourself with postal pictures of 
things impossible for you to take a 
picture of yourself. 

Should you have trouble with your 
high lights, print rather dark and 
bleach in following solution : 

WaftT, me cr t 

Potassium Ferrieyanld* U/io soh, ti cc. 

Hypo (1/10 $oL.), ccr. 

*— *- + * 

Wireless Telegraph 



The accompanying diagrams show a 
wireless telegraph system that \ have 
used successfully for signaling a dis- 
tance of 3,000 ft The transmitter 
congest? of an induction coil, about the 
size used for automobiles, a key or push 
button for completing the circuit and 
five dry batteries. The small single 
point switch is left open as shown 
when sending a message, but when 
receiving it should be closed in order 
that the electric waves from the an- 
tenna may pas? through the coherer. 
The coherer in this case is simply two 
electric light carbons sharpened to a 
wedge at one rud with a needle con- 
necting the two, as shown* An ordi- 




Wirlnjf Diagram taf Wireless Telejrapli 



nary telephone receiver is connected in 
series with the coherer, as shown. To 
receive messages hoi d the receiver to 
the ear and close the switch and an- 
swer by opening the switch and operat- 
ing the key. — Contributed by Coulson 
Gliek, Sid \ T . Temple Ace., Indian- 
apolis, I ud. 

.#_♦ + 

Constant Pressure Hydrogen Gen- 
erator 



By titling three bottles. A, B. C, with 
rubber stoppers and connecting with 
glass tubes as shown in 
the sketch, hydrogen or 
other gases produced in a 
similar manner may bo 
generated under constant 
pressure. In making* 
hydrogen, bottle B ia part- 
ly filled with zinc nodules 
formed by slowly pouring 
melted seine into water* 

Hydrochloric arid is then 
poured in the small fun- 
nel, thus partly filling 
bottles A and C. When 
the acid rising from 0 
comes In contact with the 
zinc, hydrogen gas is gen- 
erated and fills bottle R. 

The gas continues to gen- 
erate until the pressure is 
sufficient to force the acid 
back down the tube into 
bottle C, when the action 
ceases. As fast as the gas is used the 
acid rises in the tube and generates 
more, thus keeping the pressure nearly 
constant, the pressure depending on 
the difference between the levels of the 
acid in bottle A and bottle R* As this 
device is easily upset, a ring stand 
should be used to prevent its being 
broken, or if it is to he a permanent 
apparatus it may be mounted on a 
substantial wooden base* This ap- 
paratus may also he used lor preparing 
acetylene gas or almost any gas which 
requires a mixture of a solid and liquid 
in its preparation* — -Contributed by C* 
8, J i? Detroit, Mich, 
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MODEL LOCOMOTIVE 



The illustration show^ a model loco- 
motive built by Roy C. Beaver, a stu- 
dent in the Greenville (Pa.) High 



lure will work better, ns this will pre- 
vent the magnet ism from acting on 
both ends of the armature. 

The wiring diagram, Fig, 2, shows 
how the connections are to be made. If 




Ml del Locomotive Made by Roy C, Beaver 



DIMENSIONS — ■< ‘ylfnditr, 2 u> tn, by 1 in. : valvi* travel, % in.; fi n> bo-s, 4 In. by W In. ; 
diameter of boiler, smallest ring. 5 ^ In. i diameter driving 1 wheels, 5 In.; height to top of jjim-k, 
In. ; Length qZ engine and tender. 48 in. 



School. Th is model, which is built 
almost entirely of wood, required 20 
months’ time for its construct ion and 
was made from pencil sketches, drawn 
from a Bessemer and Lake Erie loco- 
motive. 

All the parts were worked out in 
detail, including the link motions and 
other, moving parts, and when moved 
along the track it runs very smoothly, 

t • » 

HOME-MADE ANNUNCIATOR 



When one electric bell is operated 
from two push buttons it is impossible 
to tell which of the two push buttons 
is being operated unless an annuncia- 
tor or similar device is used. A very 
simple annunciator for indicating two 
numbers can be made from a small bos, 
Fig, 1, with an electric bell magnet, 
A* fastened in the bottom. The arma- 
ture, TL is pivoted in the center by 
means of a small piece of wire and has 
an indicator or hand, 0, which moves 
to either right or left, depending on 
which half of the magnet is magnet- 
ized. If the back armature, D, of the 
magnet is removed the moving arma- 



the push button A is closed the bell 
will ring and the pointer will point at 




Annunciator and Wiring Diagram 



1* while the dosing of the push button 
R will ring the bell and move the 
pointer to 2,— Contributed by H, S* 
Botl, 1 09 Cooper St.. Beverly, N, J. 

» * » 

Experiments are being made with 
brown sugar which is said to greatly 
increase the adhesive properties of 
mortar. Equal parts of sand and lime 
are mixed* 
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The Above views show a type of 4hip darrick muqh used on English freighters, The machine 
will lift weights up to 25 tons. 



TO BRING CITY WATER 226 
MILES 



The city of Los Angelos plans to 
build what will be the finest system 
of city water supply in the world. 
From away up in the pure, cold moun- 
tain tops of the Sierras, 326 miles 
away, the water from melting enow? is 
to tie conducted through a great con- 
duit to the city, providing a daily sup- 
ply of 3 -‘> 0,000 .000 gal. Not all of 
this is now r needed for domestic pur- 
pose?, for many millions of gallons 
are and will be required for irrigation 
purposes in the city and suburbs. 



A mountain reservoir containing at 
all tii lies 8*5,000,000,000 gal. will in* 
sure an abundant and constant supply. 
The revenue from water which can be 
sold at the present time is said to be 
sufficient to pay the interest on the 
$2,5,000,000 which the undertaking will 

«**• — - — 

An electric bath in which the pa- 
tient ts deluged with electric spark? 
a foot long, is announced to work 
wonders by the celebrated French sci- 
entists* L>r. Moulder and Professor 
dWrsonvaL Hardening of the arteries, 
cerebral hemorrhage and heart lesions 
are declared to yield to the treatment. 











LIVE SUBJECT TOR EVERYBODY- THE GMSOUME EMOUtE\ 

How do you konp pcwtel-w d can help ymi through GA&n FOw btV— W w US 
pa^me* Monthly— One lxillur a . yfrar— i>]vhh the blast Information— Iw aavor. 

Using n-how^ the best gtMdfc ID ihe trai jft— Sumpl* copy fret?. Agents wanted. 

BAS POWER PUBLISH, HG GO,. BOX Ship St., St. Jomcph, Mich. 



WATERLOO VAPOR COOLED 
GASOLINE ENGINES 

The only horizontal vapor cooled 
gasoline on*: ii] i- lu the vorld. 

Absolutely 
frost proof 
and cannot 
freeze* 



FAtfbtftil 

K*y IB, l SKA 



The king of all gaBollue engines. Our catalog will tell 
you all about them, also our power and sweep feed 
grinders. Send today, 

WATERLOO GASOLINE ENGINE CO* 
102 1 Cedar Street Waterloo, Iowa 



“GET THE BEST 



which mean? 



The Clipper 
Water Motor 

We do not claim It THE 
C H SAFEST, but we da 
claim It TEE BEST. 

Buy rnitj for the boy and 
watch him < J get bney/\ 

Send for circular with lull 
description and trice- 

L. E* RHODES 

HARTFORD, CONN. 



WATER MOTOR $1 



Larger 4> Izas proportionately law. Attachments extra. Kups f&a, scroll a&w, lathe, 
sewing machine. Power depends on water pressure. As orders will bo filled in the order 
of receipt you should send for free circular today- For engineers we also make Engine 

Indicators, Reducing Wheels and * IBDlllAflTT O C ft. C fill UCUflBlf H I 
Pl&nimetenj — catalog also free LlrrlHIllll I da da ft «> UUif HBVTmKIK| Hi d» 



tmV FOR CATALOGUE P. M. 



THE MIETZ * WEISS 

OIL »° 6 AS ENGINES 

Stationary, J ^4 to SO H, P. 
Marine, to 100 H. P, 

GENERATOR SETS, PUMPS, 
HOISTS, Ere. 

A Ml FT 7 is* ice mott st. 

i (TUC1A) NEW YORK. 



REVE RS I BLE 

MARINE ENGINES 

1 % iq 30 H. P. 

Send for Catalog. Pri&m rtyhL 



TERMAAT & MONAHAN CO. 

Oshkosh, Wix . 



TYPEWRITERS^ 



All 1 he Standard WacJiinsa HCLlt or K S. > T K 1 K iffY- 
WllEHk *| Mtdjj liU’JVfi MUCKS, blowing JtESTjl L 
TO Al'PLY ON PUKE. Shipped rvLth prTrilegf. cf 
•Kfcninrtioa. EW Will* tor 

TTFKWKtTKB KM Plum 31. 40“ LaSalle St.. CUItiGO 



BUY A GOOD 
(MISSOURI) ENGINE 

It's cheaper in the end. {.Thura 
what my customers say.) My 3 H . P. 
Eng 1 u# drlv os '£2 luu neh. Price w ith 
full luunrti nutflL shaft, propeller, 
tank, batteries, coll, piping, etc. No 
ex t rap . PI very th Ing Ju rn ish c4 fill] . 
for c*taI*guo of 3 to K H, P r 

*L UPP^RT, St. Louis, Mo. 



High-grade MARINE and 
AUTOMOBILE ENGINES 

2 to 30 H. P. 2 and 4-cyofO, 
latest frnpj-ovomtnli; heat ma- 
larial; lowest prices. Also salt 
casting*, with drawings. 

State your want. 

R0ULE MOTOR WORKS, 
680 East SI.. Holyoke, Mats. 



Be Your Own Bossl 

MANY MAKE #2 OOU.Oft A TEAK, You have 

same c tiHriL'g, Start a cunil order buslnasa at home. We let! you 
how. Money com Lnff In dally. Very good profits. Everything 
furnished. Write ationce for our Starter" and pH Eh particulars. 

P. At* KRUEGER CO*. 135 Washington Street, Chicago, IH. 

HORIZONTAL AIR-COOLED MOTORS 

t% and H.P, Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump- 
ing from well*. Will work 
against 150 lb, pressure, 
f gasoline in base of engine 
X 4 1 )' or outside* Write for 
agency. 

AIR-COOLED MOTOR CO., LANSING, MICHIGAN. 







Chapman Economizer 



l££ horse* but tostefl to 33|^ 
Dflr ctmt above rated power. 
DGIT’T buy a CEIJEaP engine; it 

dwRn't t>aj + Buy £bo simplest, 
EtTonfff^t and best deslflnea eu- 
Erins at Eb« lowest possible price; 
ttiat'H rlgb l, wo build them. ^ 

CHAPMAN ENG1NK WOEKS, Mart elliis, Mich, 



J ‘MYSELF AND ME/' 



This Hero of verse is llotitlng ti r<,iii ntl. credited to the 

15 1 pres h tl are lie, but ^Isar elt.v. -ir the name uf the 

uncrowned laureate, pin nf man knoweth not tu this day. 
The name of the Inspired writer should be written In let- 
ters Of gold high up ill the Hull of fame: 

1'iu the best pnl that t ever had, 

L like to tie with iue; 

] like to sit and tell myself 
Things confident islly. 

I often sii nod ask me 
If I shouldn't or 1 should,, 

Anil t Uml that m.v advice to me 
la always jsreity ^wij. 

1 uevor ftot flwpialnted with 
Myself till hert> of late; 

And 1 riml myself :i bully chum, 
l trfsil Hie simply f . 

1 talk with me and walk with me 
Am! show me right and wrong, 

I never know Ik i%v well myself 
And me could j?et along. 

1 never try to cheat me, 

Tin ns. truthful as can he: 

No matter what may mm? or go. 

I’m on the square with me. 

It 1 * great to know yourself and have 
A pal that's all your uwtr, 

To Ih 1 such company for yourself 
You're never left alone. 

You'll try to dodge the 

And you'll And a crowd's u joke. 

If you only treat yourself as well 
As you ireai other folk. 

I've made a study of myself, 
lorn pared with me the lot, 

And I’ve finally concluded 
I'm the best friend I've got. 

Just get tojrotber with yourself 
And trust your so If with yon. 

And yon 'll be surprised bow- well yourself 
Will like you If you rik>. 

— - ♦ » ♦ — — - 

MARRIED AT TOP OF SMOKE STACK,— When the eft* 

and ek-etrte company of out of our western cities dedicated 
a new lioO-fl, eouernte HumkvfilacMi recently, the program 
Ire J mint a novel feature. A young man and woman, and 
also a police justice. ascended to the top In a bucket and 
were united In marriage there. r l ho cerenwey was wit- 
nessed by thousands of spec tu ut*. The company had ad- 
vertised that they would give the coiiplv married on the 
slack a gaa stove, fixture* for their uew home, *i!. r i in cash 
ntid the minister’s fee. tfeven eouplca applied. 



FAIRBANKS GAS ENGINES 



\% to 60 H. P. 

Experimental Work Solicited 

8-12 S. 39 th St, Phiia., Pa. 



TtJENTABLE OUTFIT 

oho manufactured, natural or producer BftS, ffagnllne, AlCO- 
iiol, or distillate *» fuel; there nro bLa dlaUuci typt*# rntiKlnsr 
from 1 to 3"N> H. P.» IndinlioK stationary. portable and mi- 
rinfti of both two and four cycle. NVo send export* to m»feu 
direct oarnincMong of these ougEnen to pumps, compressors, 
nnnalon, hoieto, etc, we are aim headquarter? for locales. 
Trucks, Tr^nsmlFPinn! YrItpS, I i al lrnsnJ , Factory umt Mill 
Supplier, machine Tools, «tc. Write ub for catalog, 

THE FAIRBANKS COMPANY NEW YORK 

Albany; Baltimore; Banfinr, Mt.; Boston; Buffalo: 
Hartford- New Orleans: Philadelphia; 

Pittsburg; Syracuse: Glasgow; 

Hamburg; London: Plril, 



MOTORS 

For Marine and Vehicle Use 

Williamson Motor Co. 




TheIDEAL sightrestorer 

4 

The Ideal Eye Masseur 

Indistinct Vision^ Muscular Troubles! Chronic 
Diseases of the Eye ail successfully treated by 
Scientific Massage at any age. 

English* German or Spanish pamphlet mailed free. 



THE IDEAL COMPANY, 239 Broadway, New York. 









THE OLD RELIABLE 

JESSOP STEEL 

ISmONTQP AND THE VEflY BEST FOR ALL IIHl TQOU 
WILLIAM JESSOP & SONS, LIMITED 
91 JOHN STREET, NEW YORK 



SKfll I* A 11 .11 / 1 A t LjH A U V &1\ I I i Pk tr JUG 1 IU& -lOt? 



Wood Working Machinery 

Foot, Hand and Light Power 

For ripplnp, cmftf*e«ttEnF, miterlnp, rabbeting, pmmrinp. dado- 
ing, Lh't-jdk, wcmll and hand sawing, edge moulding* beading, 
mortlfling, etr. Htiilt for bard work, accurate work and long 
service, &$nd for catalogue "L” 

SENECA FALLS MEG. CO. >«!: v. 



HAKE YOUR OWN 

CEMENT BLOCKS 

BRICK, FENCE POSTS, OR A IN TILE, Etc, 

We furnish the machine and InvtractlnnB, 
SAVK MONEY on your buildings. 

hi A ■< M In Tnriklmil'Ux-kR for the 

D I La I¥I U lltl trade. Write ter booklet. 

The Reed Mfjj. Co., Kox lift, SpHncdeld, Ohio 



SEND FOR 



that explains fully the I M * M. V E V. unique construction of 

the FERRO AtJTO * MARINE ENGINES 

and tells just why they hare created such widespread interest this year. Or send 10c. 
ter our complete Treatise on Marine Engines. Write US todi^ 

The FERRO MACHINE & FOUNDRY COMPANY, ffi MBP SF 



CATALOG 



111 ft motley In rankln# Hlack# or 
Uric kn. Save mnney on your bllUd- 
Injtre. Write for circulars. 

FhikIj. W. Duk>\ Mfr. 

400 X. Francisco Ave. 1 htcago 



Dept 



BUY FRPfl THE To?L FPUSE 

TOOLS FOfe ALL TMIS 

AT VH01ESALE PRICES 

cer AMR OMLY't 

Just to aeqnulnt you with our profit saving 
prices— for 30 days we olfer 

STARRETT’S CENTER OR TOOL GAUGE 

For use on grinding and wtlln^ sere w cutting 1 
toolH. Made of fincut quality Hteel. Rclln regn» 
Jarly at IK cents, £*nt postpaid in? uriy at] dress 
upon Twelpt rd I * ceiil h* {Hy mall only.) 

Offer Gem 1 to May l , ] 907, chity 
Send ledar for tihiujut Buy where you save maty 

RUDOLPH HARDWARE CO, 

C, Sitiiibtteld Struct, Plttahurg, Fa- 

^AVETHE ntODUmANS PE^riTl 



SKIDOO! 

marine; engine 

The 2-Cyele-ErtBnne-Seraflt Eon of th* Y#&K Entirely new and 
improve*! design introd urine- many exclusive features. Runs 
G asoline. Distillate. Kerosene or Alcohol. 



ACTUAL 



Bare ( 

H* P, Engine 
COMPLETE ENGINE with Fresh 
Water Seat Fittings, $39,90 



moat pnxvctful, eflMent nr'd tcIIr-Mc 
p:i[;i,nii [if Sts »Sm An, fcarth ilrlvei Catioc. ttnw- 
IkHit or Jit), 3ft ft. I.miim'Il vi- ill. IvijiiJ, 5 to !D 
pr-r tKmr, RmfrmShlh, I'.isV tc» 1tiala.ll and fFfi- 
Cit-Filog , BufutHB*- tndqrnni’ii powers, r«Ttm*qiisinl and 
E'lLLi., uf^cauuoltuek-fln Bfl]4 ttudrr *- yr . G uarwatM . 

Belle Isle Motor Co,, oept 10 D ETflCIT, MICH. 



Willis Shaw, Machinery 

171 L« Salle St. CHICAGO, ILL. 



SEND FOR IT 

* * 

i My Revised List of Machinery 

and Contractors 1 Equipment 
IS NOW READY, AND CO VERS J 

TWELVE PRINTED PAGES WITH LG* 

| CATION AND PRICES. I WILL BE 

VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS, 



SMALL MOTORS 



trail 



200 1*8 H.P., 1(0 Volt, 60 Cycle 
Westinghouse, SSE!™.®,* 

90 l-B H.P., 110 Volt Wasting, a n nn 

L A ii eB New. Direct Current, Sfatmt Ft lllll 
llUUaq, Wound Motors* eauti, * q|F %0 — — 

Send, for octf monthly bargain sheet on electrical Supplies 
motorfl, dynamo*, ete. LARGEST STOCK IN AM ERICA. 

GUARANTEE ELEC. CO/^IStf IT 



Gas and Gasoline Engine and 
Motor Castings 1 to 1 6 H. P. 

Bicycle, Auto, Marine and Stationary Booklet on request 
Vfr ;clt Hot print dress In of eJtfae-r 1 ur -I cycle type 

THE GEBHARDT MOTOR CO, 

2930 HaacocK St., Philadelphia. Pa. 
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Machines 
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I f It’s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. Sen a lar Catalog*. 

Sebastian Lathe Company, lot Culvert st, Cincinnati, 0. 




Star Spraying Machines 

per Whitewashing* Painting* 
Spraying of Insecticides* 
Etc.* Hie. 

H DIFFEKBIT STYLES AND SIZES 

ttrllc far Prices i«4 CtEalntue “H* 

STAR BRASS WORKS j Stir Uimf (clarets 

12 14 S. Jefferson Si.* CHICAGO 




LATHES 



9 to 13 Inch Swing 

List prior. #65. ft) und up nran-ni. 
[UK to ailM'. Wbun n.-ndy to hiiiy 
Wild fnr Lathf Cucaiou Had price* 



tV. John ftnrnea Cu, 

]1>J Ruby St., ; I Knckf^rd.Jll 



4 , KNI PE*' Pat, 

BALL BEARINGS 

For Fight and medium weight. 

Thrust or weight, or both* 

1-4 inch shaft and up. 

No fitting* Just push them on, 

TO Cts, in stamps for samp Fes. 

PRESSED STEEL MFG. CO., 545 The Bourse, Phila., Pa* 




SLIDING FURNITURE SHOES 

Do not wear hole* In carpet* nor scratch flooro sin 
eastern do. Write loilay lor partlcularH uud OFFER 
TO AGENTS. 

FAIR MFG. CO.* 933 5th Street, Racine, Wis. 




METALLIZING FLOWERS AND OBJECTS, 



Covering flowers and other del feat & or fragile objects 
with ii Mi in bin dense emir of bronze sn that They reaem* 
Lie iiiewsi of ra«t hnmre, hut are only one-el ninth u 
expensive, is i tie ui'fi-iiiipiishmeivt ft f.irelffii lirnj. Tlip 
fleet roly lie priM-ess Is n*#d, and the nrilclp stays in the 
bath f r, i ni 21 to "2 hoiirN. nrpardlng to its character und 
compIli'aHon of dot all. it Is nuIi! the product is most 
iffl lit 1 rul and differs frem any mMutifuriuro now on ibo 
market, Chemically turn- romper 3s used, 

OIL HEATED BRASS FURNACE.— A dotible-cliiitnfrcr 
metal melting furnace for eoji|jor, brass, Urn-uK*, aluminum, 
iron, steel, etc,, in now on the market, which for oil 

fuel, Lining and a LI other repaint melta at a ecmt of only 

8.3 wncfi per Hhi lb. agalhfll 30 cent* for (be ordinary 
type of rnniftce. 

Each chamber of the furnace eeuslRtfi of n lined steel 
shell, split loti^rtl Lid inn I ly rlirnimh iis axis and hinged to- 
gether on one side, Tlie chambers are mounted hiirL 



non tally In line on three under eiti stands, which ore eei 
oi, a east-iron huso a?) a tmlt T so as to revolve freely and 
independently on null ere by means of a worm pear and 
h ami- wheel. 

The I'harpliiir jind prttlHhe openings Eire provided wllb 
convenient hinged lids anil vents. Special low pressure 
oil or gas burners, using 12 to 14 oe. nlr pressure, are 
mounted Ht each end, dlscliarglng into the furnace In an 
opening nt the center of rntnUmi, These furnaces range in 
stzp fro to 2oii lb. to 4,'HMI lb. con Ton is. 



THE, AMERICAN COMBINED LEVEL AND GRADE FINDER 

Qnm^thinfi A find other Nowr A]l P«igr*»i»a aad, up-tMat* lUchinies, NM&inivt*. Carpentnir, Hrrpk|nyflrp, Hikhli, Plumlsn, Witlwrlfthti, 
JtJ I lit L III 1 1 ^ in I tic C L II Cl JiCiT fLn.i'J Snyie’^iBon'i Track Foreman Surreyo-ra, A xcb-ito^ci,:- , Civil liojiuitri mid ettnere ■will find tbli ah IX DIS- 
POSAL*: INVENTION 4 CIVIL. EttQISEF.il THAT ¥uU Jt.l¥ HAVE Vi ITU TOU AT 4 LI, TIMES. 

The Mast Practicable, Durable and Convenient Instrument of the Day 

In Addition to ordinary Hjactuu ii:*t work (in Anttriraa Ota i»»n *4 U-vqI end Gi*d* Finder vr •'! rm ■ rervicerv l d* c- n'l term? of ,■■ lOt?*, Jjny ! njr 
out ttmtU, laiidiCnfifl paTiJeninf, |»tnqrias nf pips* for d minifra, ffettisf falli of watoL feLtUnf 
Kr#ifo *.jf tulip for antoinohillGU. euttm* of rafters, liyin* oft aud loMdiag IrtiildtitEi, freHiui; 
berf'hi of any ob^&ct, etc. Write for Irttik hs! U-»i Initial all. Aiiemta wanted on litmTil term*, 

m once to EDWARD H ELK, Railroad, Pii., Manufacturer 




FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 



SHEPARD LATHE CO. 

A13I W. 2d St., Cincinnati, Ohio 




B. r. BARNES' 
ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power fl, ..nti-l Hm 
power I’n.hiN fiLt’d and. coinpniibd 
net. A dtriotly hirih-gradu uitni- 
Cm tooL We m |h- ■ build il D-iut h 
Iwthc, Descriptive airquEnra of 
Cricii I Lit bo upoB request, 

B. F. BARNES GO.* Rockford. in 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 



This little tool fils culy 2t inches Iod^ ) is a positive tri- 
umph of safety* portability and efficiency. It is to the 
ordinary Soldering Iron and Furnace what the automobile 
Is to the wheelbarrow. We'd be glad to send (and you 
to receive) an especially attractive booklet that tells it* 
whole story. Shall we mall it ? 

EMMELMANN BROTHERS MFG. CO., INDIANAPOLIS, IND., U.S. A. 




POPULAR MECHANICS ADVERTISING SECT10X 



■tos 




“ Koeth's 
Kombination Kit” 

Invention of the J^p. 
Cor rib'll.' i ! 1 iy nil who see jfctn be 
Ibfc boat 43C RIeilI now Oti 
I be market* 13 Tools and 
One Fair Mu ml Jew for all* 
Made of h 10I Nteel. drop*forgfitl K 
highly fl nibbed and warranted, 
Each tool complete within itself 
and IU to ll 1 1 1 L'hes in I u ii 111. 
110 worth of tools lor f'lftj per 
tier, prepaid, Hi legmen wanted, 
PheiuiinitfEial indneenieiYts to live 
men. Write for illustrated bon Is, 
Jet* etc. 

KOETH MFC. CO. 

10H Broadway Buffalo, N* V. 




THE NO. At BENCH; ALSO HADE WITHOUT CABINET 
Write for Catalog and Prices 



GRAND RAPIDS HAND 
SCREW CO. ■ 

146 South Ionia Street 



Grand Rapids - - Michigan 

Largest iHatiufaclurers of Manual Training and Heme 
Benches in (he World, 







RUNS LIKE A BIKE. 



BALL-BEARING 
STEEL-FRAME GRINDSTONE 



Price $3.50 F, Q. B, Chicago* III. j 

MECHANICS TOOL WORKS, 

204 Dearborn Street. CHICAGO, 111. 

_ 1 



Frame strong and rigid. 

Fine stone 20- In. dlain. 

2- in. thick. 

Shipped ersted* 

Weight 73 pounds* 



when found oil u tool is mi 
indication of 



The Brand “OHIO” 

STEELTNG QUALITY 






■'OHIO” Tools are eor- 
roetiy const rnete<l from su 
fuller qualify tool steel by 
men trained hi this busi- 
ness. They am taiaperal 
hy the most Improvisl pro- 
cess, which Insures uni 
forrnity and eorrect- 
ness tst temper. 



L_ 






Every Tool Covered by a broad Guarantee 

WE MANUFACTEHE Planes, both Iron and Wood, Chisels* Gouges, 

Tiai 



Drawing Knives, Auger Bits, 
Screws, Etc* 



Spoke Shaves. Bench and Hand 



If you cannot; seeure ^OIIIO" Tools at your deHl^r’s, write us. 

I llust rated Catalogue No. 1' sent on request. 



OHIO TOOL COMPANY* Columbus* Ohio 



YOUR INTERESTS AND OURS ARE IOENTIGAL 




You Want Rracttcat 
WELL PfffLLWQ MACHINERY 
to Uevolopo that 

Mineral, Q/l or Water 

proposition; wo have It. OuarantOQ 
it to work satisfactorily. 

Tcjj^Jgjaboill the formations, depth. diameter boles: will send 
printed matter ami can aavo you money. 

THE AMERICAN WELL WORKS, 

AURORA, ILL., U. S. A. 
CHICAGO, ICC. DACCAS, 




HOTTEST ON EARTH 

A needle flame of 3,000 degrees Fahrenheit, 
Jobbers sell at Factory Prices. No. 100 
Alcohol Blow Pipe, __ 

Price, each, «... $5 >00 Net 

THE TURNER BRASS WORKS 

55 N„ Franklin Street, CHICAGO, U, S- A- 



The Roe Plumb and Level 

Price $1.00 and 11-25 etch, cuslpalti 

KRALUND’S 
PATENT 
ATTACHMENT 
for TWO-FOOT 
RULES 

Ilf tUuil, St Ctrl. tueb. 

Ownew imd Ua.[mfiu.'turi![a! 

THE EDEN SPECIALTY CO. 

,SI!4 IUi, *»«. Urinkly. N. Y. 




Xfc# ito» 

1L.UP Hl-i 1 1 




YOU CAN FLY- 



You* Same Oyr& Thr Citt 

ttn*a banner aboTe tbo«lreet. A now method, but remark- 
ably cheap nod eitrenu'ly attractive, 
^jEfwrytvjdy Look* urnf TT'ondera, 
furnish the kites and banners n&ce esury, Balloon w and 
aerial apparatus Ot all klndrt nor apftrialtjr. 

\V& make practical kite# for praelirni jturposi&i. 
IRQUIHE AND ASK ITS TO “SHOW YOU." 

Harbert aerial Adv. Co, 

lfl?I Briar Plaen (NOT INC.) CHICAGO, ILL, 



740RAVtHCS MADE TO ILLUSTRATE CIRCULARS, 
CATALOGUES* OR ADVERTISEMENTS. 

CSi-»n, britfst, fthowy, cutg - briDKinjf cut dcMJIl 
p- rf*ctlj- Our plicae mtn rusaouable, all work 
j.’ Liaranteed — lot m Ifure da four job. /. ,’« 

WRIT’S JFOH SAMPLES 

ACME ENGRAVING CO. 

157 W us h i it £ t o n SL > Chicago 




DO YOU WANT 

To Represent 
Popular Mechanics 
In Your Own Town 
Or Place of 
Employment? 

The Compensation Is 
Liberal 

The Work Not Difficult 
And Will Not Interfere 
With Your Present Duties 



POPULAR MECHANICS, Chicago 




TYPEWRITER BARGAINS 

Alb Sbiadkrt Hrtw, # IS to %«A. 
lh«H» machines b,Av« bean only fbrhtlir 
MIl'.J — Hfl (K(1 bt UfV. ,Slli £l pM IjU *JJ“ 
1.1 rciT 'll Jlfvn-'t hiiy m Typ^-trriUr befSCe 
Writing Ul. W* will elm yen th*ti**t type- 
writer I'argaiii'-, tb al OaQ lift offered, Add NM 

Me LAUGH MM TYPEWRITER 
EXCHANGE 

207 N, Sii*, Si. Lonti, Mo. 



GENUINE ARMSTRONG. STOCK AND DIES 

are made only by 

THE, ARMSTRONG MFG. CO. 

BRIDGEPORT, CONN. 

New YorK Office, 139 Centre St. Chicago Store, 23 South Canal St, 





LE EPIICATPR\ 



THE BEST BOOK ON AUTQ8 



For Owners Operators and Repairmen 

Giving complete instruction in the c&tb, construction and opera, 
tion of all types of motor ears. Fully illustrated. Price $2 post- 
paid to any Address. Money rclundqd if not eatUf&etory. Order 
today. Catalog of machining hooka free* 

THEO. AUDEL & CO., Publishers, 63 Fifth Ave., New York 



rt&ggfc-. The Ardrey Vehicle Washer 

\ 1 flcrwh’lj THrolni. No cold, ...el L 1. li.. 

\ }y?l L' . . ' -BoOBMiT FltEF, MLw i>'if , 

■ ■' "ui 1 f' *■ Ai^irey Yehiele Wanher Co, T ^5wRSy 
fc ' ■ ' ' 104 E Alain St E. t Roclu-wter, R. Y. 


“Floating the Battery on the Line 1 ' 

If & Itrni winch niwni 4-.li«Tfin^ > 
Idltffy whila The hAttery li KiTiDB off 
Jjmi All rurrouT. T irx Imx IswltieN Ki-dtXlf ^urfe’n.n 

rfufrS f / IEi.ii prlncuiLi‘' lie A pjile itillery Chairger 

PWfli^y birnishn «ttrr,nt -Lir ckn rv i n p <-E. -rn.pTft k«l 
lefieiil the akine Mu* suit ril«ih»l til* bal- 
te-ri«, (riifl CP (m rhio ■Derr«iiTi£ > th* 

1 'iitte rs ' h ffti c-l sne-T- leenilLeibiFiK itT life. >mi 
ii'i iilk tliarif 1 1 ie uj risS v [lie rwi>* 

THE lull lift E LEU RICH MFC, CO., 119 St. Clair St., Daytea, 0. 




"ESi,. Motsinger Auto-SparKer 

r>l ih V ’ GAS ENGINES WiVhBUt' CATTERIES 

.£»' ^,5(2 : '1 No other ranch 3 nil chn do it Site-OEWNfullj fot 
A wm lark nf or Lj.in 4 i p^ntr awp^cj b.v up. Kd 

t_i_T_i ^ twij-r motion in o«r drive. No belt or 

. " tori t-uh try. No batu ■ ri Oft whot k- re r„ 

frtl intLk'- (iinl brenk or ] 1 1 m | ■ --mtmi r ta. 

^ nter and dnat-proof. Fully ^naraucevd. 

fir. LWGS*Sk*'$' MOTS [NOE R DEVICE MFC. C.. 

miiaa, Hfef Mato St** Pendleton. Ind.+ D- 8- A. 


Etdredge Battery Volt-Meter (fjjffl 

^tiding 0 to 3 Volts In ^ Divisions ^( aJ. ' XX 

Aeon venic tit and pmcticai itiHtrurnerit 
for thou who tine Primary And Htonivo /'/ , ^ 

LUAtterics. Its range wilt cover two eette / / ^ w _ r .M 

of prLmary or one coil of storage buttery ; If 
Is hEiD it K at In IIn rfttultiLgs. Non -re- hi f# if ^'11 

nmv uidy hlelh on stroDK cfmtBdt posts. W 1 * y- Jgf 

Prt(j0 f d . -■ _■ 

LLOBEDCE ELECTRIC MFfi. CO., Sprln^M Hais. 




ELECTRIC MUSIC,— Announce men t is u^uln mad? thut 
wltldn n abort time Hip long-promised plot: tribal musical 
Instrument, the telharmouk. Is to be in full operation in 
New Yurt. 'This l» an Instrument fur [be tram* mission of 
rnuale frofli it central kuyliqiird io ihe hutues. hotels, res- 
Iflurants Fusil public idarea of il city. 

At is coat of more Ltnm JFptMMki the rentrol tnusiciil 
"plant 1 ' has been es la hit shed at a convenient point In 
Mali tuit can. The iiiMfru me n t is vlrumlly iH.-rfeoted, and in 
a short i imp Lt Is e5![wctPi! Hie coniiiany will he ready r ■ • 
offer Ita mimtcnl wares to the public. At no ureal <n>m 
the hound m drier, ll a i dweller or re^tunrnnt proprleior may 
have a tvlhurnicuib InHlfllled, connect Vt| by wire with Hu* 
central lust rumen t or insIruflirutR, and by simply push] 111? 
n button \vJ31 be able i.- turn cm the music. The inatru- 
meat that will he pin red |o the liornou Is a Mtinll affair, 
ant! ear easily lie hidden by a irroupltic of flowers or 
potted plant- 11 . lour prudes ft music will be availithle 
grand c^rs, pipe organ* urates t ml or piano. 

Tes In thus f m r made hIlow ihnt Hie rich rtiiiPH of the 

central ] ns ( rumen ( nre preserved ji, transmiBsinn. und 

there Is Tin marrlnp nf the music by (lie ranplup pi und 
the phonograph. The Inventor or tim tidharioonle -and the 
caplin lists who lire lia chi op him nr-e confident that the 

InHttUtucnl will not only have connect tons with tbousands 

of homes, but will soon be useil almost nnEversu Ity by the 
restaaraui -keepers. — The Keystone, 


MAKE YOUR BIKE A MOTORCYCLE 

at small cost by attaching the 
/ \ . efhcietit, powerful, light 

JK^^Wr' - * RrE 2 p * ATTACHMENT 

sy^r Thlw includes all parte to make 
if if Y * P 1 5W|i rf ul, a troi ig ou do rcycle, 

F.V*- ll ■ } HJf>5 li,. use. IkdLa to any size 

Tfc xyj Ji J! fr lim it £p*&d p -J to Ulli*n 

per hour. l j Wlly altnehnd by 
aiiFcu.e File any make of 
frame. A epeody hill climber, MoTonOTCLzt, Morons, Etc. 
fietld stain p llflTflDP VPf f(T C ^ nd uih> i-^nt uLampT 
f nr catJiEug P)1J 1 ImiTLLIO 1 O for new bu-uk, ll 1’lie ftlo- 
torej'fllfii" It mlJs about the mechanism, rare, t»pe ration, 
hciw to get more power, etc. Send today 

MOTOHCKU tOUIFIBENT CO., 50 Uke SUBAHMOliSSPORT, B.Y, 


KAK TIEE UP ELEVATED SYSTEM. — The full current 
rt'i’qu Ired lo u per tt.tr n3it t of tb+ 5 ntevsied ronds lu Chicago 
psLSst^d Thruugh li switchman's ]hh| l v when he grasped two 
lovers jiI the snme 1 1 rue ami short'Clrculted rtie current, 
IluhdredH of volt>i of electricity f» jLjSi; ^ ,J d through ihw 
O[jprfitor'ri IhhIv. liut> be wus nut. klilod, though burned 
wrloimly. 




“Rich Spark” Plug 

COMPLETE ElETTBIO X.I93T PLANTS. 

Richardson Engineering Co., ■ 



You win not rejrret It. Hd I A p* W 

Highest uiitdt', RrllCt aD| 

Every Hut; Guaranteed. I 
Cjhcclarh Ktiei. M 

Riverside Place, Hartford, Conn. 




The lie si Wrench for Use Everywhere 



OUR 

OFFER 



To Readers of 

Popular Mechanics 



On your launch— yon r mauircyelq- your auto— fn your shop-ln fact, nvnrywhore a w ench ta 
needed the + ‘Hawkeye + " takes Ihts pla&n of three tools- 

Mailed postpaid upon receipt of price, 75 cents. 




Bulls before And 
ftfief using the 

Hawkey* , . 



Uur wrench cun be 
used hi* it pipe wrench, 
thread cutter, or nut 
wrench, for c-utTlnff 
threads it has it dldfor- 
ent dies. 



The HAWKEYE WRENCH CO., Marshalltown, Iowa 





HOW TO GET GOOD IGNITION in GAS and 
GASOLINE ENGINES 



Did you ever stop loth Ink wher* Ihe bent energy comes from that 
ftpptwiiH tudwuen itiH H purls Lnu point* In nn eai;in« cylinder? Thiw 
beat Ignite* the mixture, j net as you ml^ht apply a mateA to a pile 
of gunpowder, ti* source in the buttery, while Ui« Hpurk 
cnil tut he™ It n p mid JihimIs it along. 

Thin M why yrm rtuwt u^e a good, Mining haltev-T, one that (Joes 
not run down or dry out, but id always (here with full voltage to pro- 
duce a bright, hot djuirk* Some batteries, ♦‘dry 11 batten' i for in- 
Btfrnee, do very well sit the start, lut soon dink dn- n ho Mint they 
won't keep the engine running without a stop for half an hour. 

THE GLADSTONE LALANOE BATTERY 

pivea full voltage and current; for its rated life. It will run an en- 
gine Ion err (nr » D^lUr than any other. If it does not. you 
getymir money bock, Ask your dealer to show you h (« tart* lane 
Jbmery rand Mmrk t- dlor ivtlteto ua. Alenaitk for Jkioltlec 
It la very important that tbs Battery fit the Sjjark Coll* so do not 
fall to mention what make of Coll you have used. 

THE BATTERY SUPFLIES CO. (Inc.), NEWARK. N. J. 




• Lincoln’s Famous Saying 

"You can fool annie of the people Fill of the time and all of 
the people Mane of the time* hut yon cannot fool nil of the 
people fiJ] of the time” applies extremely wed to ignition ap- 
paratus for automobile* and mot jr boat*. 

If you use a SPLITDOKF SPA UK COIL you will nnt he 
fooled. It 1$ ueftd fay the great majority of motorists sad 
they ad swear by It, 

C. C* SPLIT [>GRF, 17-27 Van debater $t.i New York, 

Ask Dept, M for catalog. 



10 DAYS FREE TRI1L 

w* ship on approval, without * 
dfcv. -«t fret (rlii prepa Id . I H>N - T 
1 Al -A ClLA T Ef F^Q. Abo Itg| latlnfliHl 
after LLeiiip dm bicycle ID dny*. 

00 HOT BUY<j!£££££g£ 

«t prim until you receive par ifttert 

art catalogs illUitriiLiiiiffflreFY kiimlnf 

. and Imra Ifaj-tiKl ogr mmrtirtl 6f 
• ■ and moiwloud -n™ QjFerfo 

flNF flPlIT ’ 5 “h it wILI 000 you lo 

” ** ™ V t H | WJ -| ^ & |> :?. tii l nnd evert, 
tl-ir!L VrrlJ lw iK’nt pr.'U. fret' tiy 

ItjS ■ j rn i jJ . You w IN Ifct an nth vaIuaDc 5 n . 

1>0 not iw ai t , n-rlte La no W, 
Ti KKSi. Coastcr-Urakea. Butip 

up-WDeeti and jiLI BLiciiirioa at ft&ff U^ual priced 

MEAD G TCLE GO. Dept. H i OS CH ICAG0 




FROM COLUWBVS TO MOTOR BOATS, -Hew lime does 
tty I And hew nuiuey doe* fly nidi HE When you pay 
$2f>.00ti fur n nice Hub' motor Ihfhi, pay tier captain, engi- 
neer,. t-if*w and cook, s-ilj , :i month in run bet, and 

then remember shut the whole licet which ruluiubna used 
to discover America wan only worth ¥::.n i i, hi* h alary hnl 
,v;'i(k> per annum, snnl ibm of ids two ea plains but 
with the enni growing weal (by on n wupe of !2JlO per 

month, you mu get a pretty g.n d Men of how fnsit we 

have been tnevlug aiiitv <’ulijuihu:h isiinkal oil Chrl^EOpber 
atre-et. What dhl rihimlms ami t-rew ever do with 

sill the money they were prihl f-ir bringing their three lit- 
tle cathoats aeross the u enter n iHieanii — liototr Doitl. 

» * 

KAJfSAS. WAKE ITPi—A ii.'iniulian correspondent of the 
Norlh Rrltlah Agrieu it urist soil, In hfc pupi-r I he bit low Lug 
romance: 

11 A hard-working and thrifty young rouple, bi order to 
snve hiring a harvest hum l. arranged Ihut the wife should 
sfihik while I lie husti&ud drove [lie binder and be hi the 

baby ul the Haim 1 lime. All went nuiootlilt for a while 
till l III* binder hft|ipened to hump over a large atone, with 
the rc*Hol( thai the Infant sHppeil fmin the paternal gra-ip. 
F l'lie father's horror in ay be mote easily imagined than de- 
siTlbed as he saw the In fa til disamiear from sight, s netted 
np by I he elevator* from the table ■ unvus. hi an agony 
of h . pprehensJon lie Jim iped Lr. uu Ids seal. I>ii| grief gave 
jiluee to Jny tm tliidlng tlie < L f Itl (lefhisitetl mi (be dm a r 
euiTSer iin^i-iilhed and wearing a girdle of tln> best tuonila 
tdmilug rivjue. 



MANY of the loading CENTRAL STATIONS and INDUSTRIAL CONCERNS in the United States after t ho rough tests 

Hrf convinced thar — =- 



SNOW’S BcEFILLED FUSES 




An Right. HOW ABOUT YOU? Save 30* to 10«* 

Every stylo nt en-clr^ed ftaon roll llod . Do not l^t yon r on gln^&r or electrician 
throw them away. Catalogue of net prims son® un request. 

t ff. SNOW & C0. ( fc? d 187 West Ave., Rochester, N. Y, 




“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The SJ oflt lto Liable Sparbnra on tlm 
Market, 

Tike iht Place of Btlferki 




Jump Spark Coils 

FOR ALL PUR POSES 

Single, Double, r i’rtj>le and Quad- 
ruple for BtoJtloDary Engines and 
Aufrtmo blloe. G ijar&nt^ea In ev ery 
partlc u hir, J 1 ! no VI b rutor, 

HKND FOH CATALOGUE T>, 

THE KNOB LOCK HIIDEMVH MFC. CO. 



POL'TTT BENll f TSTf. 




AUTOMOBILES $ I 00 AND UP 



We will in. til our laixe UhirtruTrd Banrain Sh^tof eiow and shgbtly used Automobiles on 
receipt of your name and adclrivisi, Tfam sh«we aceurnEE-i piiotugrnpittc views of more 

than A0 Aubpmabliea ottered as low »9 flub. Writ* plululy to 

H. GRAHAM CYCLE CO., Inc. 

Established 14 years. 601*603-605 Madison Street, CHICAGO, ILL 



We Bave What Yon Want in the Electrical Line 

In supplying your electrical wants we can give you the best prices, 
best service and best quality. 

We have “Something Electrical lor Everybody . 1 ' 1 Think of what it 
is that you want and Jet us quote you a price. We will be pleased 
to do so by return mail. 

Manhattan Electrical 5upply Co. 

188 Fifth Avenue 17 Park Place p f . f Jersey City* N. J. 

Chicago, III. New York, N, Y. \ Ravenna, Ohio 



SAN FRANCISCO RECOVERING RAPIDLY. — (Imp of oar 

rcMnl-prH vrtio Jiiiri juisl rohirtipij to Balt EViitiHKfHi. after im 

libneiice < 1 1 wvfhil iiiou 1 Ei h, ivrih'Si h 'Sjin Fradcistiu Imrf 
obmifivil marveltuudy from wJuu it war Jti June. All Httria 
>.*f iMiiirhttxs Im vh u ( ■ ISko maul' 1 atunie suhstmitisil, 

iPthtrH hptrtir prtflpi iliiiI nny Htitnliet 1 uf out 1 ntul tivostorv 
n tTiilrs uf wood, where butl hen* l* n* lively ns ever. murk 
ii ftpr TnWek-Ic itptwpi’ti Ike Ferry and Third aud Town send 
afreet?* hiff hp£'ii i'li'u rt*d up, sitl ihe nld Iruti and refuel’ 
tnkrn » way mid only ueiit pi Ins of elenri hrlrhn Vft ut mil 
the story or itif? enrihqEuike mid Are. Everybody wns 
iiu^tliai ii mi Houreely n rt Idle mun lo lie Been. Every surt 
or v obitle flint eon ]«? Imagined wan on ibe hi reel h, drawn 
I iy bflrsseri, liulli's j! m| ilop*. :lehI 1 begin tu fblnk th;ir 1 1 it* 
ln’vdletlojL that live yesrs will nee die oily rtdiuili tuny 
epme l rue. alrjioLieb n row months it seemed a Impress 
task to even attempt IE" 

Bime idea may Im funned of (ho pnst. |. resent nnd pms- 
lioofive aetlvitics of Shu Frpnciaw from an ufikdiil an in < m i . e- 
jifi'ni. Just Issued by the Cflllfornln Promotion fknuuiJtteo. 
This KtateUient set?; f-- ftla ihnt if'tpj Kifi.iidii ]s ended fur l i=y 
rlu- 7,7114 building permit^ tbnt have I'mm Issued slnoi- the 

bjie. It Em estimated hy arehileoiF Find runtrartiirs Hint 

fully $ 100 ,f*Xi,uon will be o 3 .|ivurU'it In buildings during the 
prefiefH year, Mm'f llmil UU ' ImHiJIllCR — between live mid 
foiirieen morion high. in sat m.tbhur uf a jjrent number of 
smaller hnShlEorrM — :iro now in rnurw of construction, or 
] i ■ i vo hft’n coinpleled ami mouplptl sdwT 'be lire. 

During the prepenl nmnlh 7>7 building 1 pertnlm were 
l.sHUed - January permits fur jht rniiLlioLLt hlllldlTigP num- 
bered Wft Nlnn 1 tie- lire there have been issued i!,u20 per- 
mits fur permanent structures. 

-*—*--+ 

PILE SHARPENING MACHINE, • -TIdp rim -hi™ imps nn 
snild l.i La st and {|[h>fhU'm wllti 8ft lh elenm. tun will dn 
more work with n phmsiire, it will rnrn nut fmni 

oi«!i to (ties ]ier duy, ittul H* uperailon 1* easily 

learned. Sharpens everything fmm tine impurted tllea to 
eunnse rasps, us well an hack saw blades, No a elds or 

L-liL'luk-ills are Um:eI. 



-t FOR 

WNULITE" 1 ® 

Si^LAMPS® Ayents ur* 
Wb m nnn far! urn Table (iSj Coin top 

Lamps Wntl Ljtmpis.Chande- ^ Money 

lie ra, store and Street Lump nwd ^yatvina. 

Tin? Lirtretit Line on the Market. Write for 
flur 1'rPB CnUilu<tnc nod Prldoe. 

CHICAGO SOUR LIGHT CO., OepL C. CHICAGO 



PLUMBING SUPPLIES 

DIRECT TO THE CONSUMER 

WHOLESALE PRICES 

Send us your eatimiite 
luid get our prices on any- 
thing you may need in the 
Plumbing Iipj. Large 
margin saved on all orders 
placed tvj[h (t'j. 1 h,r stock in always complete. 

Any fdae order reo ivea careful aitention, Lat- 
ent designs and patterns, iyttve the Plumber' a 
Profit, by buying direct from utt* Send for free il- 
lustrated catalog No. 35. All goods guaranteed. 

Central Machinery (& Supply Go, 

547-550 STATE STREET CHICAGO, ILL, 





A Kitchen SavingsBank 

O ut A COMBINATION STEAM 
•flrV COOKER -BAKER 



Sold on MH^y payment*. 

Pr|c« J-i nod up. 

l-’iin y To cl van. Qujitki Fitted to 
^ave N1 p^r rent In lutd, labor, ttUlv 
and provlpbtns. A tvbuJe tu^al cbok(xt 
- v-iirous' burn&r oti unj Ptyl* 

It n^urf-? yim deJIdoiuiy cooked hot 
me-ilfl. iJO Onyh* Trial. No Inter 
lulricbnir of rwtoRj nr (.lre:b 

for runhlnjf fruit. A nw’<w»lty 
ilsLyiaf tbe yuttv. T(jp only lietiUltful 
n'JLy to [■ ok rihniB nn(| BUIIIb, 

H ii mJ Hotkbol y 1 1 L Um t rji 1 oil k'jtlii- 

luif ( 1 . 1 M 1 Cook RoL>k fof ic 

We lYAkit flood A^pntft. 
G^llind f4f3 \ l iK'*"lily lilltS I'S JH'OHUrt. 1'JUE 
ujiwibi T RfUfe), 60,1100 Oofiltora. 




“0-iil-0" COOKER CO., 1286 Jefferson Ave., Toledo, 0. 




BOLT J , 1 
THL 

w if* Dow yccunc 




WILLIAMS' 

VENTILATING 
Window — Sash 

FASTENERS 

Pjrrant u nr, .CTErg.!) itrairf nr. cri-linjf-,, :;i ikinr tli^m fit, 
tlpht ii tntrn Jrd. Admit L-ciT, sir nhen wanted, 
w ilh !i& ,:.| i-.-.il , 3 e vkAnrv cvE anvutir jfiliiliijj if CBtrilliLe 
unlras elass Js cut, Th* |ffi-,vtest rcnvenkTicp anrl 
ulelr device eve* i^vcsiieii tu iti Lke the problem of 
'H.iiLi[uw Irn tinc and window vrmiUttn.ff perfect Tlie 
bolt rcir ilAtes to any position i iTtener ttoe-t- not 
interfere in Opefttfif 1 wliiitow lu]l Jrlj^dl tvhea 
you with, Prepare lor summer Ikuuc comfort 
now, William ^ 1 Ventilating; Window Small 
Fft-atenero vrilll fcin-v> your n.wins pore ;'lei ■ L ^ic ret 
MrliEle nu one k h tfie In ■ i.-w and i» jiliculuw 
wfrty li'mii intriiiler^ entering. Think of this 
blestLnf! alune, aniL &tk L muI us lor iamfiie ^ilt 
Citu-iB you to your Karri we dealer mp- 

rl t" i' O' i i th mofV. tu. lay dm. J we vjl 1 return 

the rnotii y il nut mure th-j-n satisfied with lrl-d. 
WILLtAETS* METAL STAMPIl^ ft COM PAN If 
32 fl Bibcock Bt. BaUalo, K. t. 





POPULAR MECHANICS ADVERTISING SECTION 



4GB 



FOR FACTORIES 

InnLul] h Btarftfrw battery to tube care of 
ultfbt Uniats, Cheaper than buying cur- 
rent 

FOR DWELLINGS 

The engine aow bein^ used lo pump 
water will {with the aid of a idoi-ngn* bat- 
tery) furnish you with electric light 

til^e M, P, of enifjTie, number Of Mk r h is 
required , etc. Wo will sen d. uu t estl mute. 




IF YOU HAVE AN ENGINE 

Why Not Install Our 

ELECTRIC LIGHTING SYSTEM 

These Rants Are Mot Toys 
No CATALOQ 



THE, u; S, BATTERY CO. 
Box 637* New Rochelle, N, Y, 



toms m castings, also materials m blueprints. 




We Imre bicycle, ftutonwH 
Nie, HsfcntioTUiry nn4 marine 
motors from 114 to 6 IT- P. 
Our attachable motor outfit 
flfw any bicycle. Send stamp 
for literature and partleLiIim*. 

SHAW BLFG. CO. 

GALESBURG, KANSAS. 




ESBys Motion Pictures 

NO EXPIftEEHCE NECESSATtY U Mr la. 
fttmctioD Bwk ud " BtuhatUa (Juida" r I Hall. 
W* ftlrniih Complete -Outfits with Big A Acer- 
Using' FoftteTA.au. Humurmas Animi* hrintiul 
fun. travel. hHb>ty, refiefott, teroperiin--e 
work and vones 31 lofittAtcd, One man. c* n dot*. 
Aitoniihing Oppar: ur.lty iu uny 1,;- aliiy fur 
A man with !l little mfliwv to show in rhuTt-lves, 
BthTinl Ikhkh, lodge haLSs, theatres, etc. 
P rotlts $to to owr $1(50 par night, Other* 
d« it. way not >wf l('t r**y ; write To u» 
and we'l! (ell y ou hew- Catalogue frw. 

Amusement Supply Co., 471 Chemical Bank Building, Chicago 



Mefinish Your Furniture 






Do It Yourself 

Interesting, aim pie and 
fascinating* Ottr praC* 
li cal free book makes 
it a simple matter to 
finish or refioish new 
and old furniture, 
woodwork and floors 
Weathered, Mis* 
sZon, Flemish, Forest 
Green, Mahogany and 
other latest effects at little cost with Johnson's 
Prepared Wax. Apply our wax with cloth to 
any finished wood and rub to a polish with dry 
cloth, A beautiful wax finish will be imme- 
diately produced. 

Our book explains 
how to change the 
color and finish of 
furniture to harmo- 
nize with your wood- 
work and furnishings. 

We save you money 
by telling how old, 
discarded, poorly finished 
can be made serviceable 

Johnson's Prepared Wax — 10 and 25c 
packages and large size can$. Sold by ail 
dealers in paint* 

Johnson’ s Wood Dyes (all shades) half- 
pint cans 3G cents* pint cans 50 cents. Post- 
paid upon receipt of price if your dealer 
will not supply you* Write for 48-page 
color book — ’ The Proper Treatment for 
Floors, Woodwork and Furniture*" Sent 
free — mention edition PA 4, 



nlfure 

stylish. 



S* C* JOHNSON & SON, Racine t Wis* 

”Th 4 WovCrFittittetosf Author Hit*'' 



BJLIGX OF BEG STEAMSHIPS,— T Hi led Ktnl.es Consul 
Horace W* Metcalf forward# from Newcastle an ijjgtJsb 
iiewHuaiJiT review of shipbuilding in ItHHj, from which the 
Lti]|<iwlng is taken: 

Tb e ship ton n age launched In IJrlUsh yards the past year 
wria 2, l#K h*0i (O tuii^, lurniutd the previous h I c h -w it to r marls 
of tons iu Itwjij- and Jim l double I he l.WNMKKbtoii 

product Ion of is^l. tn the htlervenicc years, however, the 
output of vessel* went as low as 47l r ft75 In ix>ui. Til# 
Lncrejisht^ hijir of vessels is i-iriklurr. The ''WHiirelaui*” 
hnsi a length of 7s,'- ft., » ton Huge of 11. 2* jo, utid J« 
c-i 1 u [ pi H?d with eitfiJrieh; of Tt i , < n v n h|i, The engines un other 
teasels varied from tHNi hjk ll|i to thin maximum* There 
are Included turbine engine*, in h tiy triple expansions, and 
mnif sets of ,|Uudriiple eX|mti-|i n*. i-nur summer* only. 
luiLll at Wallseiid, ClyilelniDh, llelfust mtd Stettin. stK^re- 
gat# about 1 li h h i tuns— a fact in shipbuilding that hn* 
never been known previously in any year of Its history, 
fjfjtne reKiHle in other count rleH were a* follows: 

In len prent irermnu .VJinln SI vessels were Jaunt -bed dtlf- 
Ion 1906. with a total tnmmjse of tL>n.s and 

soa hp. 

1 to L I :t u 1 1 slilphnilders turned ont veaselN from three 
yards, the aggregate toiiEin^e N'litg iii,T3 4 tons, of w’hleli 
the equipment wnn H1.B90 lip- 

Nnrway'e contribution for the year from four yards was 
rr^Li totaling 2M.7H toils a]id hp. Sweden 

built at Goitenbottr & vessels, wicli tJ.Slt jim] 1 1 ,41 Hi h[i. 

Tijo lar^e French shipyard on the Seine built 9 vessels, 
tiJ?J?rei?iHtJnjr f!.2SS Hui“, nud Itli.fiihJ 1 a] ■■* 

l ei Belgium there were launched 1* vessels and harjres, 
also f l ealHHinis for Uvazll. tlie entire tonnage nmouutlng to 
,1,079 ten# and l,^i hp, 

Austria launched at Trieste 11 vessris, total Ini; 2.Sfil 
tons and ;S4,270 hp. 

At HonKkoTif?. China, abioii 21 vesaels xvi'rp hutlt hy one 
Arm , I he tonnoao l»etiij+ O.USO nml itto horse] nhs it 

In Japan the NnttHsakl yard prod wed S vessels, with 
ti.f.34 torn* Jin-1 K.1H1 hp, 

Three leading yards In Caiinda launched 9 vessels, wilh 
]ri,U40 torn burden anci HJ3I5 hp. 

The Newcastle iiaiwr says further: "Wh have heard 

of fnreijzii eompetilion this year. ctileHy IweaK^e the 
work Ems Peeh full for nearly nil yards, home piod foreign. 
Hut while flie Cnfiled Kingdom laimehea more limn 'twice 
nniH-h niercanfile hdenln HnUuiyi 1 n^ the Vest Lif Ihe 

world pfi t together/ Mie ('omiMdliluai will Jm j felt when the 
total demand is less- and the works that have Ihe most 
modern plant* that can produce Hip cheapest, and those 
that have apectaltles of hulld, I tl proljahly euine off the 
heat In the future compel 1 1 Jon. " 




no SEE-SAW 

jt FCft House use the yeap sound 

THE NEWEST AND MOST ATTRACTIVE 
AV.USER AND HEALtKFUUEJtERClStft 
EQR CKtLDREH 

STANDS UNIQUE 

WRITE TO-DAY FOfi ClUCUtAft 
EDWIN D. SMITH 
PlE DEPT IA\ FOURTH AV L PITTSSU Bd.PA 




ENGRAVING 



‘The Fngraving School that Gridoales tsperts ,f 

A f>*rir>nt>ni.-. ln.-h-wilnri^il and an>itv trad-i, t.» *i Rl: t tl -o rongl i If 

Jtfcd fimctit-Bilf lhy gorrd*prilia^ri,-ri will tftttch till iHItioDir holt*r 

RBinn - . ng Iit ecuTBspoQdaacH thiiti ha chcl k>La lu Taariof rigid appiau* 
ttcft“5rle '.'-'t Wilt itciprava Lhc *kiL3 r-f -i-.y tnfnrcr nnr iLtbiidrwl |>tr 
cant no d n.itd h i an o 1 tti* liada The dsuimrii for coiiieat^ut 

oUpravier* far iha nupiiLr. ?H fc rvri for baudsotne. HJuitr*t#d 

proipacUte 

I age udYja DtllUUi ^ d & i.i. u *, irn> isnAini sv.^Br*w York 



LK 4 ITS TO !>H * W for ii*!WB|-iie« rs- And in&g*7im*n Wft will (itch 
/□a 5-y rtirri'-'i, ri'i cure 5'ti.o nldim;! An>{ naoat thOFCidgh ftclkdol In 
thd w^rtd E'ivtaloH »pnt frR# . ynanded by P. lilU.SiK. 

S-’ftOOL or iJJ.L'sTKATIoM, Tk.pi, laj, fti Wababti Ava^ CUhi to 








Mullins 



Ar*& the Fastest and Safest Boats Built 

Tfej , iu , !j built rtf enirti>lli, Ftwl plutos* with elI ^L uitislif e-hi In euch end 

like ii I If otw ifit L tlifi smootLi, #teel lmlt haa ijurmS^auif! linen, mid tfliiiaa Tliroutflj 
1 L-' Vinter With Slit? l^wst pn^sEblCi rodshint-a-t arts feeler, more.- riurLihle and 
«afs‘r they don’t cruelr* leak, rtrFout.ijrHlnk.iinfl. nr* elegant Lo deeiirn and Tl nisL. 

'['Jte MnUStie 2-it^i'l .Victor Bruit# hure revnliJtlqp.lMJ'd miol<jr h<nit build inn 1 , nnJ 
art superior In tvery way to wurtden motor lwat 8 . They fire equipped with 
Malli n# l;i‘v('e'N.j| -tf K» trines. «o simple In construction. Lind -iMk-perulafolc that 
a Im 3>- tain run them, mid the Mull inn JnifinmM Under water f'lxbutist, which 
im-ikeH. them abdoluMy nflS^blesa* Every bnai a# flbsnlulrly liuainiLlttd, 



THE IV. If* MT J'.I. F NS CO*. 15 U FTftnbllti St„ SA i E rt< OHIO. 



Write for catalogue of 

Motor Boots Row Basts 
Hunt in ft and Fishing Boots. 




Perfection 



Jump Kpirl 

1 S>-3E 

2 ip.JJ 

i Gonipletc!) 



Marine Motor® 

I'f ! .••••t in (Vfrj dot&jl — f TOIIL CftfliflCH 
■ tnvplne. The am nM'lnjil entiling 

xmaLI '-niiios f-VB C put in 4 boat 'Two Cj'cLa. 
tv'o Valves -UI- iCanLB. F*tr# light mil ihroPif- 
JVu CraEifctug-, IV't? lUiiraoleu lioiBh atnl fil- 
ling fitiptrior to any uihcr rvn<J s* xn- 

i rHu cr uti jfo .. P«rf*rt control. 
xSMp. Simp]iB f cflie:fcut lubrication. 
l'orf*rt cirtnjruior, K a rlbntfun. Pur 
Icispt-iiti-'n •I'stein Hi :n i ihLom ILawb, 1 nrh 
diLlind ihurniE h. Lv find BACKED 

nr OVTt BKOAD, LlBKRALrtL'iHANTElE. 
WKITK FOR MtKfc rtTALOtl OK ALL 
SlKI.rf. 



THE CAItlE PERFECTION MOTOR CO. 

Ull tit *vc„ OETSfMT, MICH. 



{UFKTN 

TAPES AND RULES 

ARC THE BEST 

m mt ETEtmERE se«o m catalog ii n 

Fh'£ [t/FKSrt tfi/LE Q{? 

S*GIMW, M iCN . V. S A. 

FP* T»K. : -SHE I . IB . , l* ; WJF PB 9 H. ClStljUL 



Special Machinery *«* Models 

We melee Models, Perfect Invention# end Ripen mental 
Machinery. Our shop, with its splendid equipment, is 
at your service* When you are ready to have that model 
or experimental machine made, send us drawing fir 
sketch and write ui for estimates. 

Empire Machine Works, ^^jVobg?™a: 





The Ream, to Bur Mach i n i stsTools 



To Introduce my 

HA HD BOOK FOR APPRENT ICED MACHINISTS 

Contents:— C are of Mae hi nee, Toole and Work, 
Heading Drawing#, FonqUlaH, C’Are of Centers i JOtc. 
Price 5 He, Dost in* id, 

HAND BOOK OF PRACTICAL MECHANICS' 

Best book of the kind published I'rioe $1.35, postpaid, 
S-enri. for circular of our Apprenticed Mac bin Jet Tool Set, 

J. A. BARKER 

FULTON BU (LDING, PITTSBURG, PA. 



— HOW TO BUILD — 
DYNAMOS AND MOTORS 



PRACTICAL BOOKS ON CONSTRUCTION 

BY A- E. WATSON- 

How to Make a SO Light Dynamo or 4 H. P. Motor, cloth JO. 50 
How to Make a I H, P, Motor or Dynamr " -50 

How to Make i M H, P. Motor of Dynamo. " *50 

How to Make m Y\ H, P. Motor or Dynamo* n .50 

ROUGH CASTINGS FOR ANV OF THESE MACHINES 
Howto Build a I Kilowatt Dynamo or I H. P. Motor, cloth $1.00 
New, 1907* Latest Design. 

ANY OF THESE SENT POST PA ID ON RECEIPT Of PRICE 



1 


1UBIER PUB. C0.°rL,nn, Mass. 







“Skipper" S 24L° 

2-Horse Power 

The only 2-cycle ma- 
rine engine on earth 
that runs equally well 
on kerosene, dist filch 
oil , Alcohol or gasoline * 

Positively will not. 
back fire* The engine with the simplest and 
most wonderful fuel device known, Easy 
to start, reverse and regulate speed. The 
Wojplfi FATUOUS "S&ipper" ts a sturdy, 
speedy, simple engine, easily and quickly in* 
stalled in launch, rowboat or canoe* The 
engine that doesn’t break down* 

“As Sure as an Oar” 

Made in five sizes. 2 actual H, P. f bare en- 
gine, $24.90; complete with engine, electric 
and boat fittings, $39* Send today for free 
catalog. 

ST. CLAIR MOTOR CO. 

Department E Detroit. Mich. 



Pleum lrmfjtrti Popular M retain it a 





EVERY INVENTOR 

Who Wants to know 

1* What are the most profitable 
inventions, 

Ei How to perfect indentions, 

3, The first step to take in 
getting a patent, 

4, How to protect himself from 
parties who might steal his 
invention before he can get a 
patent 

5, flow to find or ( t what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

6, How much it costs to get a 
patent, 

7, How long it takes to get 1 
patent , 

B. What protection a patent is, 

9, flow he can sell his patent 
after he obtains it 

10* Bow to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention, 

12, Where and at what expense he 
can have models or experi- 
mental machines made, 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. - - Chicago, 111. 



P ATENTS 

V*l uabta Book on Pate n ts FR EE, Tell* how to tmnm 

ftStfilPiSSs. S&%Hs£3USS5Sfi£ 

tesmrfts .is 

<nWEAKft & SHOCK* Patent Affy* t| 
nar.irnciT. w^Hwonm, d- a. 



l&Oe PATENTS* BREAK ALT RECORDS, — Edward R, 
^-“'nlssloner of pa tents, Lolls me that the 
f. rciic out activity «[ !nvc tilers during tlj-t* In hi ytar was Jii 
improvement* in uLttoinobilca, In uir and m* 

enKinoa, hi electrical apparatus n [t ,.E wlrelpH* telegrgnlU. 
jS j.juiecji hucdr^d anil sis, bo declared, u-.'l* tug greatest 
year for inventions mi record, it Js nut possible eg give 
^ miciber at appUeatlona filed or the number of 
Sdll^be broker^ 11 ^ P r, ‘ !St ' [i U Uul in belli respects tlie record 

- fan J- Sft . r anything about the commercial value 

ij ?r n ’** nt ollfc iWtL Jn comparison with other years,” 
said Mr. "because we have no data concerning anrb 

taatt-cirs E a i he office* We have a eorjm uf &)ti examiner a 
all coUebo-brid men and many of them graduates In law. 
t«it ihey .mve go means of judging the rummert-ial value 
Invent Ions which pass through their bands. 

Lhi' ajiiMieaikitis for 1*11 tutus today comes almost entirely 
from prnferaWl iiivcnli.rs,” continued Mr. M.^re “me a 
wiio are trained to devise nan) discover new now 

processes. new machinery and Imnrovements upon • >1*1 melh- 
process am] machinery, An<| they are paid aalariea 
■— in niitny cases very large aatarieK -l.y manufacturing i<oe 
pora lion*, because of their genius in (he llue <jjf Invent loir, 
Tt*® Inventor of this age is not n long-- haired crank 
although we occashiunUy see one of that species. He H a 
man of science. Nor nr# the Inventions of lodav ihe results 
of a ecidett I . They are the result of study, ihe applka- 

* , 9c urn Mile knowledge, combined with experience. 

"The largest number of applications for patents com# 
from the ure.it trusts, which employ hundreds of prefer 
iiJoiin I inventors to devise improve incuts upon their ma- 
Chine ry, Sdiiin people declared several rears ngo nhen tb# 
lurjtje manufacturer# began to combine their interests, that 
the relaxation of competition would be the end of im tui- 
tion; that rival manufacturer)!. having joined their in tereats. 
would no louder attempt to Improve their machinery or 
Introduce novel lies and convenlencea, rt was predicted that 
the army of inventors employed In the mechanical Indus, 
tries at the country would Fie dfscb nrged and that manu- 
taeturJpif 'Wr’urntlori* would m oti making the same old 
things in i fa-e same old way ns long us poop to would rout Inn o 
to buy them. Bud that theory has nut worked out. The 
contrary Is the cn*e. There is more activity in im. \ m . 
provenwtt of machinery and In the Invention* of new 
devices wince tb# irnsta became fashionable than ever 
he fore, and the biggest part of the business of the ns lei it 
olhcft fotni'rf from the greut trusts— the United Stalest Steet 
Corporation., the harvesicr trust, the automobile trust ihn 
four great olectHral eompAnte» — the (Jcucral Electric of 
Lynn. I lie l-’dhon of ^clicnccterly. the Wesi In^htmso of Cltts- 
bui-it nnd the Bulloch of ClnclnnatL TFtuse and other preot 
corporation* employ the same inventors and show' the same 
enterprise In making Improvement* that was shown before 
the trusts were Kim. 

"There If considerable activity In wireless telegraphy 
and In nerEat navies rEnn, Formerly flying machines nod 
per pet uni motion attracted the at ten Hon of cranks only, but 
nowadays aerial navigation is receiving the serious atten- 
tion of practical sole nil he men.”— W. !■:. Curtis, In Chicago 
Record-Herald. 

» * * 

LEAD PENCILS NOT “LEAT." — Lead pencils originated 
wfrh ibc discovery of graphite mines at liorrowdale. Eng- 
land. in 135 L and not :i pur tide of lead in used in their 
manufacture. The nmue "lend pencil 1 r carue through a 
eonfusdrin of the Cerman terms, (irapbite. so strongly re- 
sembling galena iblelgutu). wax given the name nf L blei 
i lend i, and tn dlstingntKla h from the lead already found, 
It u. as cai led Wjisserblcl I llolv Faletm i . Th> make matters 
more ^(.n fusing, the makers of lend pencils called theni- 
selves BleL^v eisgelmeldorK i white lead cutters), 

The early method of manu tact tiring lead pencils was 
most wasteful, but In 1193 Conte, a Frenchman, Iried 
using pulverized graphite and binding -clay „ thurf utilizing 
nil Ibe mineral and prrdurltig pencils of varying burihietjn* 
According to the a mount of bin ding-clay added. 



PATENTS SOLD 

O N^C OMMISSION 

If you wEpB'to buy or sell a potent write for my booklet "ItoW 
it> Soil a Fatont 1 ' or tuy Unt of intents for sale. 

li. U iPliRKINS* President lovcntors* Eichanjre 
14 broad Street BOSTON. AUSS* 



Tfc A SECURED PROMPTLY and with special 

1 r; [\ [ ^ regard to the Legal Protection of the 

Han d eooK for inventors and manufacturers sent free upon request, 

ConsuJiaiion Free. Nr) charge for opinion sir. to [he patentability and Commercial Value of Inventor** Ideas. 

HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 

C, L. PARKER, Patent Lawyer 

Patents* Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests 

Patent Suit* Conducted in Ail Stales 



REFERENCES;— Glob® MitetilDtt and Slumping Co,, Murray Emlnrorlnj? Co., Morgan Machine' a ml I JiKlueorlnjSf Co., 
Berkshire Specialty CQm &te wart Window Shaiti c»-, Mhcoti Hhi^r < o. tcina Canopy Co , Lli'pem-rtt!: Pencil f'a, Salisbury 
Tire. A sjfutslaUon of America, llakcs Mautif entitling ro„ Hy- Produce* Co*, Alabama fiivu iue Co., National nir>et Co. T Anlf- 
sflfptlo Supply Go., Richmond Electric Co,, lui I wriy .Surface Contact Supplier Co L * National Electric Works, 

Mr. l^arker on Noveml>sr i, rtW3* after having be *n a member of the Esa'innlug Corps ol the t'.S.. Paten! Oflltr-a for 
over five years, resigned bis position as Kx:tiiif ritH r to take up the practice of intent Law, 

Address 210 Dietz Building WASHINGTON, D. C 



HOASTIHG PAW WITH DRIPPER A tw r.MsUtui 

pan for meat b«« a dripper placed above the meat, fnun 




which, th^ rujilETtnl nsod to drip on the meat in allowed to 
drop, keeping the surface muisf* The How la controlled 
by failed s. 

+— * -+ — — 



LET ME SELL 
YOUR P»TERT; f. S 




Patent Sales E^dusivcly* It you have * 
PATENT for talc, till on. OF write 

WILLIAM E* HOYT 

PATENT SALES SPECIALIST 
2^0 J Broadway, New York City 


INVENTORS FINANCIALLY UNABLE 
i TO APPLY FOR A PATENT 

for the protection of thetr Idea* ran rprelre assistance that 
1 will aid then] by addressing 

CHARLES S- CLAGCTT, Patent Draftsman 

Bftcei YuiY Eupcrience 116 Nassau St* NEW YORK CITY 





FLOOR SCRAPER, — The farmer fo- 

iJ]<his fjiNeraiion of Hcmplog brtnlwm-il 
floors may now be dune by a mnchlxir 
which is pushed n I* like ti lawn 
mower. As it 1$ almost ImEwiPsIMe to 
make the Mounts ha I he Hour vfcuCtly 
match at the cdgi j K. the fiurface re- 
quires a snadothlam cut to prepare it 
Tor the n-ai^ flnfih nr polish. 

The niuehlne for il ilnp this works In 
somewhat l lie same manner els a 
plane, loit runs on rollers, as the 
Weight, which is many times that of 
ii plane, wi-nld uiherwiUe produce too 
much friction. This machine [s a 

great Improvement o^er the f'lfl hand 
pryi^-ss, |u which the Hnor was Bern perl by a tool held Sn 
(ho Ij a red , 



“Thoughts That Pay” 

Do you know that you huvo them? 

Your Ideas mar bring you a for* 
tune If propei ly protected. 

Patent What Yon Invent 

Now hook telling what to Invent and how 
to obtain a Patent, sent FRE£, 

$1 ,000,000 offered for one In- 
vent ion* 

Send sketch for frea report us to patent- 
ability. 

Patent obtained or fee returned* 

t atoms advertised* for sale, free* 

CHANDLEE 6 c WOODWARD 
Patent Attorneys 

yM F Street WASHINGTON* D. 0, 





INVENT 



in-? "Elmv A V I) WHAT TO TOY ENT" 
ami ,J 1HAV Tl) OBTAIN PATENTS" 
explaired I'H li. OH ESTER \\ . 
HHOWN, Patent Attorney. SK» F Street. Wnshl nijroii, I>. C, 





PROTECT YOUR IDEAS 

Send tor Inventor's Primer, 

Xtt PATBSTt NO FEE, 



Patent Advertised i’KEE. 

MILO B. STEVENS & CO., "'KSiH 



KHo Fourteen tli MU* M .\SUA\tnTO\, D, C* 

Branches at Chicago, Cleveland. Detroit* 



WE MANUFACTURE TO OHPER 

DIES, TOOLS AMP 

A UTOMATIC M ACHINES 

HARDWARE specialties 
and PATENTED NOVELTIES 

E 9 TIMATt:& FURNISHED ON EXPERT 
MODEL WORK, BEND DRAWING OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY* 

Stamping 6- Tool Co. 

OEP, C LA CROSSE* W IS. 





"I received the* oflk’Jal 
notice of the alhiwatw * of 
Ztty application for Letter? 
Patent and certainly ap- 
preciate the prompt and 
tin nrnae h lunnn ar in v, h ic b 
you bavt> handled my 
Hdea Mid- 
dleton, 52y Hith SE„ East, 
Sursumah* Ga. 



PATENTS' 

GUARANTEED 

nrrfoteetVoiTr lden! Guide Book FBEK. Send Hteu-hah 
Eipil ihwcriplirm of j □ vfltitlrm for FREE SKAIiOH Of Pfiteol * tftien 
Records and Report aa to patentability, I Up beet reference*. 

E. E. VROOMAN, ^ViVw.S^.VS 



"'1 am very much pleased 
with the w«y in vbkb 
iny application papers 
were prepared I ahall 

certainly wdmntend you 
to anyone la need of ll 
[ jalen E n Horn ey . M — Otto 
II K 1 e & M E if , HnqjctitdD, 
Mk'h. 



PATENTED ARTICLES 
MANUFACTURED FOR INVENTORS 

In any (|uantftlw from one to ten thousand, Send a ketch or 
model for cellmates inventjont- tleveioped. Modeln made. 
Ten us absolutely tbe lowest, Prompt Delivery, 

Murray Engineering Company 
3010 K Street Washington,, D. C. 




By DIE. EUillEHT GitIMKJIA W. JL L\, 

The Celebreiled Writer t>u Techtih'iii Subjects, 

The Host Valuable Work for Inventors 
Ever Published 

Contains information concerning IjO invent lontf for widili 
there Is an ai-lLia] present demand, compiled from replies 
Uj letters sent to pro tul non ( muniifaei urera unking ulmi 
I n vent Ions they actually need in iltr-ir works. Tliite mre 
also Important chapters un PEItl-'Ei’Tl Si l A XJ> DKYKLl’t*- 
TNG TNVKNTmXH, SELLING I'ATLNTS. ETC. The lm..k 

Is ti verlmtilc vycl0|)ii:dln hiT vnliiuhic Infntmntlnn fnr 
Inventors, 

FREE TO YOU 

tVe will send this valuable KW-pase lwK.ik free to you rr 
a premium for a one yt‘n subscription to llie INVCNTOIt 
at ?1 js> per year* 

The INVENTOR Is a |iupti!ar J | Ins ( rated tt'chnleil 
monthly magfixiiu 1 , devoted in the itiiHents of InYentors. 
It contains entertaining accounts of what luveninrs nre 
doing, notea us to new uud lu tores tint' discri veriest, sug- 
gestions os to bow to l urn Invention^ into money, bints u* to 
present opportunities for Inventors, declsioBH in patent 
cum and. In fact, everyth I uj? of Interest to luTenlrirs. 

Stud us ft.uo today by registered letter or P. u. order 
end we will send you JL lllnts for Inventors” ptmtpalil by 
rpmrn mail end the INVESTOR fur twelve IuoeiILlm. Addresrt 

Inventor Publishing Co. 

34 Broad (Exchange Bldg*) Boston, Mass* 



MODELS and GEARS 

INVENTIONS PERFECTED 

CATALOGS FREE 

UNION H00EL WORKS, 191 South Clark St . 0Mc*»p. ill, 



PATENTS 

rareful altealion given to the prouentlaa of btulnrco before 
tbe patent office. FatenU procured and im (vtiaffnej u-r called 
fnt* uni 11 imiuiit b ftlltmed. (33 rears atpericace i Writ# 
for "l nventor't Guld ts.''' Address 

FrunHlin H* Hou^h 

Atlantic Building. Wiehington, D . C. 



HAND KETAI PLANER, — A ueiv InlKir-savlng device 

fur Ubu|>* (it lake fbo place of riling, Ir occupi'CH » 1 m H ill 
1 ft. square on :i bench am! will i^rnie up to i by 5 In, 
The feed I* a mom uric, rn ii be sot ;it any angle, and feeds 
down 1 in. it 1“ opera ted by u lever £ ft. lung which 




r an he i‘pnunnl when tics t in use. The vine furnished can 
he set parallel hi right -angles with ihc slLilin^ bar to 
which It is ntmriiei), or It can In* removal in u moment 
and lined n? a Hump on a drill prenn, or on the hencli, or 
iitwd ns paralleK it Ih a, valuable toed In itself. 



TTEW HUNTING KNIFE. — A new knife for i-flxniwa nod 
hunters ctauriat? of u blade which slides hack lulu the 




handle, or extends into position for use, by touching one 
nf i wo springs, When mien or ckwed tbe blade 1*4 mitip- 
mat leu if i lin ked Jn place. 



♦ * ♦ 

BOTTLE LETTER RETURNS TO WRITER,— A letter 

written hy JI Luh Angeles mam simhoed In R lot tie, utid 
esi^t in |«i in Id- A tin idle ioi Jime 1, returned to 

Lbe writer frcai Fayal, Axoren IsbiudH, on Juil, IP, nmT. 



PATENTS 



GUARANTEED. PATENTS SECURED QR FEE RETURNED 
Send model or sketch For fret trp-oft a*t Iq Fh ten* ability, Scud 
far finest publications ever issued for free distribution *'HOW TO 
OBTAIN A PATENT 1 *, wtlh 100 MECHANICAL MOVEMENTS 
illustrated and described, and ^TJFHAT TO INVENT”* containing valuable LIST OF INVENTIONS WANTED, 

Rif I I I I AKp f ADO offered for one invention. $ 1 6 , peso for others. Patents 

Ull L. ITIl^L^ftV/iW 1/wLLMRO cidvertiiied tree in ‘WORLD S PHOGRLSS.” Copy Dec. 

EVANS, W1LKENS & CO, 

Mew York Officer Main Officer 615 F Street N. 

133 Ntsaau Street, New York, N. Y. Washington* D. C* 





EARN YEARLY 

$ 5,000.io $10,000. 

IN THE REAL ESTATE BUS1HES5 



We will teach you by mail the Real Estate , General Brokerage 
and Insurance Business and appoint you 

SPECIAL REPRESENTATIVE 

of the old eat and largest co-operative real estate and brokers fie company in America* 

Representative^ are mnkiofi S 3 .WQ to J 1 0,000 a year without any investment of capi- 
tal. Excellent opportunities open to YOU. By our System you Can make money in a few weeks without interfering w ith your 
present occupation. Our co-operative department will give you more choice. salable property to handle than any other inatiru- 
tion in the world, k THOROUGH COMMERCIAL UW mm FREE TQ EACH REPRESENTATIVE. Write ftr EZ-pagn tab, tf«. 



FREE 



BOOK 



THE CROSS COMPANY, 556 Reaper Block * Chicago* III. 



The original real estate school— ■ — —no connection with any other concern of similar 



name. 



PATENTS t "Ky cct 

WATSON E* COLEMAN 

Registered Patent Attorney 
6Z6 F Street. N* W. WASHINGTON* D + C* 

Advice Free 3 Highest References; Rest Berries. 



Let Us Act As Your Factory 

Wc have oneof the best equipped fthops in the United States 
and can Him out your work Tor you cheaper than you can 
pruirtihly dolt yourself. Send drawing or models for tail- 
rnate* on. dice, tools and manufacture of your article to 
quantUto&t 

Metal Specialties Manufacturing Co. 

18-24 ^.Randolph St., Clhicfcgo* \J, S. A 




Write at once for the booklet " Information for Inyen torn and 
Mechanics,” and for our Special Gtter to our fr irst Client In 
each community . Enclose A cents for posture* 

STERLING P. BUCK LAW & PATENT CO. 

311 ) 15 street N, W. WASHINGTON, D C. 



Before You Invest 

A dollar in anything pot my bonk. “Row to JuiIk 0 Invest- 
ment!,” It Udi& you all about everything you should know 
hnfnrn making any kEnrl of an investment, either for a large or 
email amount. Thin fomfc givpK the luiimdwt advice, and may 
eave you many dollars. Send two-can t stamp for a copy; do 
ft now. 

Send your name and address and got tbe Investors* Review for 

3 Months Free 

This will keep you reliably posted on various kinds of Invest- 
ments. Address 

Editor IWYESTOHS* REVIEW* m Gaff B«L, CH 1 CAGR, ILL 




TlGURWEm 

$ 100*000 offered for One Irt- 
veniion; £$.500 for another* 
* How to Obtain a Patent 11 and 



"'What to Invent*' sent free. Send 
rough sketch for free report a* to 
patentability. We advertise yom 
patent for sate at cmr expense* 

Chandlee £ Chandlre, Patent! Attorneys* 

930 i. Street, Washington. D. C. 



Patent 
Obtained 
OR 
.Fee 
Returned 



I Can Sell Your Patent 

My new method brings quick results. 

Send for booklet. 

O. J. HAEGLER, 

21 So. Broad St.* Philadelphia, Pa, 



C -PATE NTS that PROTECT 

0 at 3 tKKhtri for T» r * a usta fcml k*d <m i pt of ft c!f . *tui 




^T"Wo give you proof of the money value o£ the 
patents we procure,— JU. & L. 



MOVING PICTURE MACHINES 





TdU Can Make 
BIO MONEY 
Entertaining; tF# Public, 

!S-ilhm|r liHurlt tifilbcr uppor- 
t> unites for eiiH'l with am!] 
cuiiUni. We flirt jith , furtmti- 
in« oocnrlote outfits irad explicit 
l n slructioDf at * lurpriiiu^ly 

THE FIELD IB LARGE JdW £ * al - 

(¥»m prlhii:K lh if ro>u1*i tbe-alre rvml lecture circuit, nJwloc-^lficMs in Chorehe*. 
IStki Lie: Sell I ■; , IjxJ ucH iml OlJSrtl Ptift] ic NUtiv Ci np&. Du r E rttorliinmoril 
Supply Cilalegut »mi (|h^ii| iflcf fully explaina twijlhla^. Stni Fr««. 



CHICAGO PROJECTING CO.. 225 Dearborn Sfrent, Dept. 4 Chita,.'. 




tic “GEM” ADDING MACHINE 

Ipr I V FREE 10 Days* Trial, Charges Prepaid 

With ft RESETTING DEYlrK that cleats the dials to 7*rp in- 
tdantly. A Uigh-Grado Mechanical production. Does til® work, of 
high-priced machines. 

Adapted fur various uses* Guaranteed for two years. 

Catalogue Free, 

AUTOMATIC ADDING MACHINE CO., 352 Broadway, New York Cty* 



If. ii-Emn T*fvn uJfi !■ 1JV. 






Dfa wing $125 to $250 monthly require more than Schoolroom Knowledge. 

As Chief Draftsman of Cng'g firm 1 know exactly the Quality and Quantity 
of experience and practical training you must have, and will prepare you 
in few months home instructions for above paying positions which l 
furnish free anywhere* 

Complete Highest Grade Drawing Outfit, everything Included, With 
German Silver Set of Tools, value $13.65, FREE next ten days. 

Address, CHIEF DRAFTSMAN, Dhr. 19 ENG'S EQUIP'! C0. v Inc*, Chicago. 
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Drawing Instruments ; 

and Materials 

MOST COMPLETE ASSORTMENT ? 
ALL GOODS WARRANTED : : 

Richter Instrument** of PrcciiLou 

Kona batter, Thwit tntthhnic-al ^ 

merits chtillRiige uriLiciDm. r 

Blue Frint Vandyke Solar Paper ^ 

Wrttofor Cataloguo "P/' pngoa p 

EUGENE DIETZGEN CO. I 

Iftl MnnroB SG. “ - 1W2I W, Z34SI ! 

Chtosijq a New Yw(t :! 

14 First Street, US Earontic St. J 

SantrancJMQ ~ Ntw Orfean ■ 




A Pf’ l TTD' A rV Not rui'^s wnrk 
AvvUItA^ 1 u till ;,i patented 
LEMON MEASURING, CAUPER 
Moats tbo rcrjul remains of and eiconfe 
Ilia limits of all other eullpors. TfacfflJ^ 
iostrumrat Ear tfichiflf qici And mtaioHaj la side af 
fdfllarcU edits « heavy ibs. Bold Direct— 
Ask for Dawcrtptinn und Price. 

THE WEJST MR). CO- * Columbus, O. 
(iVrrfe— If you haem Pa tented Article 
to manufacture* write u#,) 




’HE 



fin. 



READY 



aft \ 



).)nvu|fhtln|J InSirUIUcUttOlTI- 

tiiineS l'r-jtnLLh.i r, 

171 &*tC v and JfOlL ClIi c..iitV il in your 

[laclirt, M ad? of grade at 4luiufmint. Send 

it now. Ysnu ami it. Money rclnmeti LE yod aren't 
pl-easeil, 

aEABV MAHtjFAcrumtTfi co^ahy 

£04 Livingsiim Jildtf. KmIi n g lir, N. Y, 



CURING A TELEPHONE TROUBLE. — Whi! hig's |?|c 

pboor got our nl order, Sometimes it would wort and 
tomet lutes U wouldn’t. It needed mu'iLlkm, timi Whiting 
S liid #w rL'praleilly. but Mie* CMinpjijiy wouldn't dtp anything 
for hint but tseiiil tiLm a bill (jTuiuptljr at the month's end, 
and the telephone remained in u very i tuna c Inf act* try slatc. 

Finally W'LiIe I ck^r put his brain to work cm the |i ridden) 
of getting hi* ttdoplHiiu- teisa|rt-t|, u i id the next time he 
was called op. taking down the receiver, he said mildly^ 
"Hello/ 1 

"Hello," wna the reply. "is this Whiting?" 

"No, ' h mild he. 

1 ■ I nil ' t this No. 7I3~A?" 



"No. indeed, It Is ST2-R, Mrs. (’ora Thompson," 

"Oh, tit Lis** Hip." 

Whiting stalled and returned i" bis work. A minute or 
two po-ssed and he wns called nt» by u feminine voice — the 
proud, haughty Voire of the young lady nt Lhe ri change, 
"No- Tbl-A. isn't it?” she solid. 

"No, no." KalrJ Whiting. 

"Isn't this Mr. Whiting?" 

"No, It Is HtltF Kmlthera." 

"Whet |# your number?" 

"Why, 111*2, of course- " 

orvk «p 



'Oh. 

Silence. 

again, 

’Hello, No. 713,\ ? Mr. Whiting?" she said 
“No/ 1 Whiting answered Hi a ssurihlBE-El l.ptie, 
No. :t2UA." 

"Oh/ + 



Then a tnirsuic later the telephone girl rang 



’This Is 



E|ye m inn ten' psti^e. Then: 

"Hello. No, "US A?" 

It was a man's volte, the Ltismagpr’a. Whlttnp, smiling 
grltnly, titts wererj Jt. 

"No. This I* the iikdip theater," 

There was act angry n mu or over the wEre, and half an 
hour later n foreman and 'dx nssslsitinits. armed with all 
kinds of batteries arid to d^, Invmlrd vvhiting'N otflcf. 
When they left the teleplnme't* defer l had hp^n repaired, 
and It wild, for I ho Ilrst time In sly months. In perfect 
condition. 



-* *— — 

AUTO HUN BY SUHJNG&, -Turn Irtventcprs ipf Iflchpner. 
tady, N, V,, an* building n n atitcc which they iteelHre w r lll 
hare iin etijjElii' 1 . the motlvi* power li*» L n c furnished hy 
springs, which as they umidml ri rf t^pecied to r»j>i'rate 
on the prluclple of eloekwork- Each sfirliig will fie rit) ft, 
lonp, H In, W'luie Jtnd I.. Id i; tllli'fc, Iind in The proceHy i>f 
nnw'lqdi ng \< in turn Ihe rp-Jir w j hi>el# iu time#, eciual to a 
travel of 4, Tip i ft, for ihe auto; pfli-li ’iprlng to give out 
Va hp.. and with u RinTlelent number <4 springs the rest I* 
prortouneed euay. The winding up b m lie qulehly done at 
a power tint Ion. 




KEUFFEL & ESSER COMPANY “ 

OF NEW YORK 

111 East .Ta Ji.son Street CEklca^o 

DRAWING H ATER1 A I S 
SURVEY INO 1NSTR0MENT3 

Write tor particular!* about our flew ricclianics 

Steel Tape Rule. 



VRaxe fd^ntfon PttptUur Ifvr^criiicv. 




AT HOME 

Every new tky-scraptr. factory, power-plant, increases ihe demand for trained electrician^ 3n thu age of electric 
elevators, trolley cars* the third rail systems for subways and elevated roadi + the ever present telephone and telegraph, 
the man who is efficient cannot help but be successful, 

Tire electric light has driven out the lamp, and the gas plant, even in the most rural districts* The present day farm 
house is not complete without its telephone, 1 he big railways' system are substituting electricity for steam, even, over 
long distances. The Inler-Urban trolley service is developing to such an extent that sleeping cars and diners are now a 
regular feature on many lines, A fortune awaits the man who perfects a storage battery for automobiles which will 
run a car bum, 100 to I 50 miles without re-charging. 

Under these circumstances, with such opportunities open before you, do you think that you can make any mistake by 
devoting a few hours a day to the study of electricity ? 

CYCLOPEDIA 

APPLIED ELECTRICITY 



AMONG THE 
CHAPTERS 

-Mannerism 

M uasu rcnieiiLs 

Wiring 

Direct Current Dyna- 
mos and Motors 

-Electric Lighting 

Hallway Power and 
Lighting 

Arc Lamp Develop- 
ment 

-Electrical Construe" 
lion 




AMONG THE 
CHAPTERS 

Maaae^tn^nt of Dr 
nan] os and Motors 

-Power Station 

-Alternating; Current 

Machinery 

-Power Transmission 

-Telephone, including 
Common Battery 
System' 

-A U to rn a tic Tele ph on e 
a nd W i r t toss Te ieis- 
rapby 



Five Handsome Volumes, Each Nearly One Tool High 

Compiled from the most valuable in si mot ion papers of (he American School of Cor r e&po nduncu . The siicchsk which 
the Scb liuI lias had in teaching thousands of Electricians ls in, itself the best possible guarantee for the work. The vn|- 
umeh contain the essence Of the most successful methods yet devised for the education of the busy workman. The 
rules and formulas arc in every ease presented in a very simple manner, and every principal is illustrated with special 
diagrams and practical examples. Merely to ncnuaint the public with the superiarity of the Electrical Courses of the 
American School of Correspondences we.: offer the Cyclopedia at 

LESS THAN ONE - THIRD 
Fop Ihe Next 30 Days Only 



A post-card or letter will brina tlic entire sot to you express prepaid. Study the work carefully and if satisfactory, send 
us 52*00 within five days atid pay SLUG a month until the Special $19*80 Price is paid* If not adopted to your needs we 
will send for die books atom expense upon notification from you. 

2,500 pages — 2,000 full page plates size of page 7 x 10 inches - 
bound in three-quarters red morocco — handsomely marbled edges 
— gold stamped titles and ornaments — 19 associate editors — 27 
authorities consulted. The regular price is $30,00* ORDER NOW \ 

American School of Correspondence 

HP _ I I — CHICAGO 




WHY DON’T YOU TRADE IN NEW YORK? 




This 700 Catalogue Free 



AND SAVE MONEY ON EVERYTHING.— %Z*g<ffSS£S& 

illustrated r described and priced Id our Big New Gutkloguo No* W, 

It con tains a larger variety of mechanics' tool* of nil kinds at lower prlue*; than heretofore 
shown Ip u.E3jr catalogue ever published. No mechanic fan uiTprd to be without this up-to-date 
BnyeVa Guido, for we Kell tit wholesale price* in &mjiU ounntlthv ns well aw large. 

Opposite each article Id the catalogue 1» the low price at which we seif li the Lowest 
Price for which It can bo bought in any store, big or llttlo, la cl. in or any country On the globe. 

You will spend hour* of Interest over It pages; you will marvel at the wonderful variety, all 
Complete In ope big bock. It makes buying pleasant an well a.- profitably no mutter where 
you live. This citalopue costs us $1.00 to print, bat Is Bent postpaid Free of! Charge to all 
who ask for It In good faith. 

WRITE FOR IT TORBAY We will send you our Premium List, containing 100 valuable 

and useful articles given away FUtE* Also our Grocery 
List showing how you can lAto one- third on your living expen sow. 

WE SELL RELIABLE GOODS ONLY* Buy of us and secure* Heat Goods at Loweel 

. Prices; Prompt Ship men to, Low Freight and 

Impress rates, and n square deal every time- Wo gun ran me mitlsfhctton or ref and your 
money. We also guarantee safe delivery ot all goods ordered of ufl. 

* • > 30 Chatham Square 

* * * New York City* 

The Oldest .if ari Order Hquhc in A mcrica . h&tabUxhed 181s. 



WHITE, VAN GLAHN &. CO. 
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HI-PO 

Waterproof 

DRY 

BATTERY 






Increased Power 
Greater Recuperation 
Absolutely Waterproof 



HI-PO Batteries are made by a process 
that insures unusual recuperative power and 
in addition gives them absolute protection 
against moisture and climatic changes. 

t 5 hey are the ideal dry battery for 
automobiles* motor boats and all elec- 
tric apparatus permitting the use of a 
dry battery . 

Will positively live in water si* months at 
a time — any other dry battery under such an 
extreme test will go to pieces in less than a 
week* Write for Samples, Pric* List and 
Descriptive Circulars J, etc* 

LINCOLN ELECTRIC CO. 

Li ncoln Bldg.. I Union Square, NewYorK 




A LEVEL ATTACHMENT 

For the Steel Square 
A simple but handy tool for nirp^ntprn, bricklay- 
ers, machlniate. ttroctaraUron worker*, and In fact 
mi v body working In n mochnn leal Hue. The attach- 
ment replace* Mio level cm linuly, ami teUa instantly 
how murhi j’-ncir work 3a Out of level. Bent pug [paid 
w|t|i complete in^tmcUonn to any addrea*. 

Price vents. 

WM. LOEVEN, Patentee end Mfr. 

499 West 15th Street 
CHICAGO 



"j .[; i:i:® ■ i. ulu’isiIt^Lci'.rXLl . r 



MECHANICAL* 

LtCIRICAL 

STEAM, 

CIVIL, 



i" * oh 

Engineering i 

Gnililtt* Ninl llw rt is.iirw. Thprou^Lty H|i]ipp-n-i Ang i RiuHrlSt ibfflps-. 
SHOP WOlt K VHOM THE WEOTNMISG S-hm ronriw in SL-am an a Ut*- 
tri fil fcurtUiws'antf. Ex|*flfiie*i low Acooinnto 4 Miioni iho b*rt, Srhool 
»U !«r ytirditnU iililV rhipr Ui^ tililr Ctif M-fl J'OTI >leH£ii *14419 hnd «1«- 

li-ital cuuooa, for catalogue Mcminn Vnurw La winch 

H If; MI AMI PARK COMdlfiK. lien Moines* la* 



THOUGHT IT TIME TO STOP,— C* J. H, WoodtmiJ. Ot 
Boston, the well-known telcphoiie engineer. recently told 
thi* friii* rerfllon of ttif Silting llutl telephone tdnry, S^It - 
tins Bull liuil been ruptured by the United States troops 
it tnl wan lit-hl hi eli mi* euntinoiiient. So also was another 
obsl repemus Indian, hold In coiinueuo'nt at a [Kal alamt 
irjf) mile** away. The u Hirer in charge of Kitting Bull bad 
boon chasing tin* lndlant* for two months, and was Wonder- 
ing wJjttl he would do With the CitjiMve. In an Itin [aired 
tttoEuenl be decider! lo nming? un interview between the 
two Indians over lU- telephone* After the necessary ring- 
ing up Sitting Bull WfrP asked If he cared to talk Info 
the machine. Tic talked liiit> 1c fur several mlnutei and 
did a hen i ■ of llmenlng also. 

He put dnw u t lie Instrument Anally, and for hours ws* 
even mure glnmny than uhubL, hi lust beginning to fait 
to himself— jsoineMjJug very rare for tlie Indian. Asked 
ir be was distil isHerJ with Ids iificomiuodatlonH or If there 
wan anything they i'sjllIiJ ilo fur him, be broke forth at 
last: 

"No. l r m finished,. It's nil right when the while maira 
plaything talks the white iufln’H language: hut when It 

leiLriid I** iaJ.k the ferl man'H E*oigno It's time tti ■slop, hh 

It la believed In tbe wt*sl T whore the incident Is falvly 
well know ti. that Mila lalk t>rrr tfn' telephone t*et'wei?n the 
two Indians bar] a conslderahie Influence In short enlng the 
ludlnt; Warfl.* — ' Telephony. 

FOfi OWNEfiS OF KOTOE* BOATS. — Now that that 

boat of yours Is ntl In id up, and you won't worry much 
about It until the tlr^t blued drdluh sort ur a day In spring, 
did you. do these thing* In-furc Jim left Jtv 

He move all u t the water from eLlc Jacket, the tanks, 
pipcH and bilge? 

Cover all h>| Uk- bright partss with tallow, pure vanetlne* 
or even heavy oil? 

Ptmr a lltwwal iiuaiatlty ■■ r oil Into the cylinder Itmmgh 
tbe Igniter hole an] then work tlie pinion ho the cylinder 
p» well an It would become thoroughly coated with the 
oil? 

Take up the Ohh-it boards w* ibnt a free eirculatloa or 
air will do away with any undesirable odor lalcr on? 

Cotw it all over with canvas or a roof? 

If you can answer yea to all of these questions, iJien 
you deserve to have n good boat, and I am sure that la 
ju*f what you have: hut If no In the answer, then no 
matter how pr.fMl the bruil auty bn Vo ln s en when ym] bought 
her. It Won't remain good for any great length of time. 
An Inferior t"*ai well kept I* hotter than a superior one 
whose owner neglects it*— The Motor Boat* 




your memory* j-:«r, inupdiip,. incrawt 

ln?<*m«i bLt** ir&tfy msirmry fnr Iwr*. nma, 
LiLiaiEivda Unnile, imdirF. Ditierrinlitin; H^Tflees will, 
public A pie k Lj] a. frtrtotiaiktv -Hthri for t'rt* liimhlct, 

Dickson Memory School, 70S Kimball Hall, Chlcaso 



"BOW TO REMEMBER” 

Sent !<>** to kaHen of ttii* i Mhlli’R.tioni 



IDO N’T 
CALL THE 
PLUMBER 



»v«r]r tlm® y®w * llttl* *of-i 

dorinf done, DO IT YOURSELF* 
Our llttl* book " Br**lng and Sol- 
dorlng 1 ' guvea you All tho in- 
forrtiatlon> you nood. Cut 
ths Plum bar'* bill out* 

2S ets. post p* Id 
THE DEiHKY-CUl-LARD C», 

IDU Liberty SL, Room [MU, New Iflrfc 



A School Within Itself 



There are XX chapters in alt, XIX carrying 
you from the fundamental principles of elec- 
tricity on through the various branches to u 
point where the careful student com prebends 
the complete designing. car* ami Operation uf a dynamo or motor, and I chapter on electric automobiles, 
outlining tholr construction, care and operation, rind ail alH>ui storage batteries and how iu handle them. 
Each subject is carefully written ami r<. the point. After n student studies a subject, he is questioned on 
th;tl. subject ill such .1 manner .is to brins clearly to his mind the points he needs to know regarding siimK 

.V UfCTIONART In hack of book will enable him to learn 
1 lie meaning of any electrical word, term or phrase used 
ill It) it) book, as well Us hundreds of others in eul'uiiion use* 
All required tables neeessai-y Eji l he study are in It. 




Chaplet, 



TABLE OF SUBJECTS: 
Chapter. 



PRACTICAL 

;V\elECTR 1 CITV 

’ V. P — 

CLtVfLAND AHMATURE^MS 



*VL' ^ 

- > : v X- 

Fy* -V*l 

'- . <4 • •' *ft, 



I- Wirfnf. 

II— Eledrfc Batteries* Electric 
r Latin?* 

TIT— Hayuetism. 

IV — The Magnetic Circuit. 

V — Magnetic Traction. 

VI— Magnetic Leakage. 

VII — Energy in Electric GrcuiL 

VIII— Calculation of Size of 
Wire for Magnetizing Coils* 

DC— Calculation of E. M. F/s 
in Electric Machines. 



X Counter E* JSL f , 

XI— Hysteresis and Eddy Cur- 
rents* 

XU — Armature Reaction* 

XIH— Sparking. 

XIV — Winding of Dynamos 
and Motors* 

XV — Proper Method of Con* 
netting Dynamos and Motors 
—SelLExc elation and others* 



?2.0G PER COPY — -FOURTH EDITION" — Ifl.OOD COPIES SOLD. 

The niter wt make of refunding moticy if lHs>k is nor Hat* 
1 h factory h|h>ei examination lit AN UNUSUAL ONE In connec- 
tion with the Mill" of u it*njk. But we have no four of Urt 
return. Your decision will be what thousands of others Iims 
been. Money would not buy |i if it roatd not he duplicated* 
We could prim tc*tliiionhii]* by the hundreds. It Is beet to 
order and bo your own judge of its merits, 

CLEVELAND ARMATURE WORKS, Cleveland, Ohio. 

AFRICA'S GREATEST RE ['A I ft wnHgs, A™.tur*» and Fluid! Wonni— 
Commutator Filled. 



25c. BOOKS 25c. 



ELECTRICITY, The study of. and Its laws fur be- 
ginners, comprising the luws of electric current gen- 
eral lull llcnv, Oblu'N law. g a I v u ilJ * in , magnetism* 

Indue Lion, principle* ■iff dynamus and motors, wiring, 
with explanations of simple niatbenint lea as applied 
to electrical cJilciilai E< it,h. Ily N. H. SclmeEder* With 
35 original illustrations and 6 tables* -5 centa, post- 
paid, 

DRY BATTERIES. A practical bmullKJok cm the 
designing, tilling and finishing of dry batteries, with 
tables, for automobiles* gua engine* medical am] coll 
work, electric 3 ^]!h, iilntbJ, telephoned, ciporlnieii fH T 
and all purposes requiring a first-rate buttery. Fully 
illustrated with :it> origin ul drawing*. 25 cents 1 * post- 
paid, 

ELECTRICAL CIRCUITS AND DIAGRAMS, Being 

a selection of original up-to-date and prattles! dia- 
grams for ina lulling aununtitttors, alarms, belts, clue* 
trie gas Fighting, tele pin me*, electric power light and , 
wiring circuits. Induction cull-, rnm engine Igniters* 
dytutimos and motors, armature windings. By N, IL 
Schneider. 25 tenia, postpaid, 

ELECTRIC BELLS AND ALARMS, How to Install 
them. By N. II, Schneider. including hiULerles, wire 
mud wiring* circuit#, pushes* belts, burglar alarms, 
high a 11 fI low water alarms, tire alarms, thermostats, 
annunciators, and the locating anil remedying of fault*. 
With 5ll original diagrams. 25 cents, |Kis timid. 

MODERN PRIMARY BATTERIES, Their conslme- 
t (on , use and maintenance, ihc I ailing batteries for tele- 
phoned. telegraphs, motors, electric tSjrlitu* Induction 
I'filln. and for all experimental work. By N* FI. 
Krhnetdur* u4 pages, 55 il hi si mHons* The and 

latest American Usjk on the subject. 2o cents, post- 
paid!. 

EXPERIMENTING WITH INDUCTION COILS. H. 

S Norrle, author of "Induction Colls and Cull Mak- 
ing.” A moHt InsirsH'ilw llllk- book, full of practical 
and Interesting experiments. fully explained in plain 
language With numerous hints ami KilggcaLluna for even- 
ing entertalnniEmta. Arranged under the following 
headings: IntnKlaetlon; The Bundling of Ruhmkorff J 

Coll: Experiments with Sparks; Effects In the I 
Vacuum; Induction and Wireless Telegraphy. WJlh [ 



30 original illustration#. [In the press.] 25 cent** 
postpaid, 

ELECTRIC GAS LIGHTING. Flow to Install electric 
g«s igniting npparntus. Including the jump spark find 
multiple systems for nil purpo«ea. Also the cure nml 
selection "f suitable batteries. wiring and repairs. By 
IF, S. Norrle, 101 pages, 57 illustrations* paper. 25 
cents. postpaid, 

THE LOCOMOTIVE, simply explained. A timt In- 
Irudib tlon to (he study of ihe locomotive engine, tbolr 
designs, construction and creel Jim, whh 11 sbnrt cate- 
eh Ism, and 2 ri 11 lustra tlnn.H, 23 eentn, poatojild. 

WOODWORK JOINTS, Ilmv to make mu! where to 
use them; Including inortlae nsul tenon join is. lop 
Joints, dovetail JuJuIh. glue jnlnts and ncarilug Joints. 
\VJtl] 11 elm filer rm circular woodwork, revised a fid 
enlarged edition, 101 pngun, ITS 1 Lius I rations. 2n eentSp 
post nil id, 

SMALL ELECTRICAL MEASURING INSTRU- 
MENTS. deHorlblTig the making and using of the dif- 
ferent Instruments* fully Ulna Irabu], 25 Cents', post- 
paid. 

METAL WORKING TOOLS AND THEIR USES, A 

Tfnnrihrh'li ftir Yrmng Engineers and Auiin-utJi-pM. 
Shows how lo ttsc sluiplc ffjiils required In mctnl work- 
lag and model making. Illustrated. 25 cents, jkist- 
pnld, 

THE SLIDE VALVE, Simply e^plsnin'^l fifr nmrklng 
1 ‘TigJncers- Fully Uluwt rated. 2f> cents, TMisrtuibt, 

DIAGRAM OF CORLISS ENGINE. A lurgu m grav- 
ing giving a longitudinal section id' flu- l.Virllaf engine 
cylinder, ah owing relative poult Ion* of ttao iit<ton, 
steani valves, ex b a List valves, nml wrist pin ten when 
cut -off lakes place at ] i 'droito f*»r rnrh IT* degrees of 
the circle. With ful] pari ky] fir^, Heach-tiala and 

rock shafts. The circle explalnei!. Wrist plates and 

eccentrics. Explanation of hgnros, ele. Primed on 

heavy psi^r. slKe 13 III, S IP In, 25 t-enls. iMmlpnld, 

INDUCTION COILS- A praetleal haudhofjk on the 
const rue tlon &ml use of Klnx-k ?md sjiark ladlw. With S3 
llluscrat Ions. 25 cents, ^iHipahl, 

JOINT WIPING* Practical bints for k-ginnei* In 
pi 11 mb lug- Fully Illustrated. 25 cents, iKfrtpnlil. 
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160 Washington St, t :: CHICAGO 
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We Can MaKe You an Expert 

Auto Driver 

Equip Yqu to Earn SI ,500 to 
$ 3,000 per Year and assist 
You in Finding a Position 

Tf you are making less than Sl.nM a year our 
complete Home Hfudy I’ourse of Automobile Engi- 
neering. with EnrllvMutt.1 Miiil Instruct Ion. will give 
yrn.j expert ku a it 'eiLj^e u ft he automobile and a;-si^i 
you lo improve your position, 

( Uir lloirtt 1 Study Conroe la based on tin 1 regular 
work in our llesldtut School, which haft become 
noted for itk success in turning out competent 
grailuntc .students. 

The --t Hattir* study lectures— which are the basis 
of mir Individ mil snail instruction — arc? copiously 
illuptratfrl by photograph a, drawings a ml diagrams 
of various parts of the Automobile, with explana- 
tion!-: mu explicit and thorough that you can grasp 
the funrtinn of every pair, and be able to make 
repairs when necessary. 

School of Automobile Designing 

This School hast recently been added to our llesi- 
(lt-.nl uftd HiiWi’ Sudiiy Courses Sn automob lb; engi- 
neer I rig, and will thoroughly equip the student to 
design automobiles, power plants, etc. 

Write hL tmf>' for uur Surge fl lust rated free cata- 
logue. which completely describes our Methods of 
Instruction and work done in each of our four 
Courses of Study. In writing please any whether you 
arc an owner, or a prospective automobile driver, 
salesman, repairman or dtiaigper. 

New York School of Automobile Engineers 

154 West 56th Street, New York 





Learn Watch Repa 



EJe o »il.’hrr*krr — Jijtl f*n. litm U, la> j-T-,fl1«.b-le b«U 

liT e- jh-f]^iDd.E:rti ■rrlEi In. JtrtJI enrn 1 i ■■!! «, 

tij ir.r JK-Uplpp.i 1!hi.H SjBtim. AUcr jaa e-wpJrh 
Ui# atiitbs you pill hMPt pbivV |V,.iii A 1 o Z. Vou, 
■T 6 L th'-'tf j 1 l.i 1 ptiit li<e ™tftr is m l bnw to r*]*Lr 
car. Wbtn fun fta.-hitti' Tt-n pill hr * ythrlkAl 

pa'll. Lu Ait! and E»ip. : .n-t i-Pnl ^«*i]pUiit eu ;i ii 
uj j.- E |i mio, ]',d.i:,.n * f..r nir rniluabH- 
Atl far -''nr Frtfl Ek*.k, It eiplilal 

oar (jiEri^ ani terns*. 

THE DftSeiWS WATCH SCHOOL 

23 Perry 5t. INDIANA 




I TEACH SIGN PAINTING 

SHOW CARP WKltBtO ct LETTERDfG by mail und 

Only fi^ld tint otHirc' rcjwir|(jii Hj" 

uncquiilotj, bot-jiii^o isnK’! i v-aL r jieiftonal 
i> j terms, W rite fur lug* L'aLj lojfufl-. 

lI, STMON-G* Freuideibt. 

SCHOOL OF LETTERING 

DETROIT, MICH. 

"Oldasland Lat^rrel School uf ,1* Kind.*' 




Small 1 cost Bend to-day Sc, siatriip lor fULri Lciiki n- and proof* 

O, A. Smith, Room 26 F* 2040 Knoxville Are,, Peoria, III. 



H OR 0 LOGICAL DEPARTMENT 






BKAULiiTPOLYTEC UN EC IN ST IT L 1 TE 

1 i h i>rna-i ij' y*motu HutoluitJrn] luUltuta 




PEORIA, ILLINOIS, 
LARGEST and BEST WATCH SCHOOL 
IN AMERICA 

tVe ic-.Teh Watch ‘'.'.irk, Js-wrlr,,, En£i*viiH% 
Cl^-^ Wfltl, Op-1 C Cl TtilIlou tocL'-covabto. 
Ekfird and rotuis near school At ErHterV.a 
tari'h. 

Scn S fat Cjitnla# tif InfartnaLi-nQ- 






The Good 
Old Reliable 
Work Bench 

That never pets 
out Of style. For 

many years made 
eieluavelj by 




C. CHRISTIANSEN, 791 Grand Avenue, CHICAGO 



HE STOLE A CAR. — Ail a musing I lift m nee of the nries 
slty fur getting rnt-ft. and the wuy zi i nan finite l luu?w L»s 
to work to gel one. Es related ill the Lumber lievlew. 

At a (jolut in TV \ its is an Ituliisi r Nuis millmau whu has 
three little pluutft fn that vk-fuity and in fund of making 
fin aeoasloiial shipment to shuw iU:tl he 1 m still «n otrtEi, 
It seems that there whs an empty ear nu the k witch which 
had been ordered dend-lieutled empty t< > n i>dnt 100 mileft 
or sn nwiLy. The lutubernniu interviewed itie Rgent ami 
learned thdt thin car war; to he shipped empty to a town 
where he had n eus tamer who wna clamoring for a ear lend 
of material. Thin he ejcrdaliied tu the station agent ami 
begged the favor of lint'llng, liut liie agent rlemurrejl, 
anti Id IlIk orders Were !o Hhlf* tlio car for Cifttmi 
immediately. 

That nig lit three or four men with pinch bars worked 
[hat car a round several hundred feet and got it down to 
I he mill find loaded it. The nest morning Thp UL-erer WAS 
up tn arms*, reported that the car was loaded and could not 
1# shipped empty, eto., to headquarter,?:. Teh 5 graphic coin- 
TmmU ntlon wa? kepi up four dug a, when rhiu.ll y a 

division traffic mm told him to get that car out to the 
point of desti nation. 

The lumberman came out on top. If seems that he had 
the best of Et. h whs certainly a reason h hie prifpi'filtkM. 
Tf the car was to go to fhEs point where he had a hunt r»f 
lumber sold. It mlglit as xvell earn Its way and aceam- 
incxlate both the )u inhering o and the cotton mao, :is the car 
Wag destined to load cotton. 

t 

FISHING IN A MINE. - The abandoned liematlie ore 
mine!? of Lehigh comity, ^eonsylvanila. have been iilllEaeil 
fur fl Bbfng purposes lately. For yeveral years they have 
been tilled with wster, and the tifth have acmamulated In 
them. A gotnJ -sLr.iMl mess may Ih? had at any time in a 
few minutes. 



A BAD BREAK. — During a newspaper men’s convention 
n number of jmifnn lists were one afternoon talking ut 
the tricks of ’"'the fu It hi ess types.*’ when “Mars#"’ Henry 
Watterson fiJild: hL While I've heard 5 'f a great many 

typngL-^phloBl breaks In my El Cue. about the oddest atld 
moat humorous trunsposltiou uf ihe iyES’s Ittut ever eame 
within my observu t toil ivus Thai In a Now Turk paper 
some years ago. That sheet used to print its shipping 

news on i he same page willi the obituaries, Imaglna the 
glee with which Us readers found Ihe cap Hons exchanged 
one morning, whereby u long list of respectable names 
were ^et forth -.iieler the marine head, ‘Paused Through 
Hell t,:ate Yesterday.' ” — American Shipbuilder. 



LbfflRN WflTGHMflHING 

Refined pmfltable t&lutc— Cdirptrtaut man alwa^H In demand. Hu teftcli ii 
itiormiihly in a-i tiiiuy tu^nlhi as ft formerly hsek ynn™. Dees away with 
tedbonp ippnnlMipr Alencj earned while rtudyinB, P^Kitinni s<h.'li™i. 
Spn iI t‘ >r catalnj;. 

ST. LOUIS WATCHMAKING SCHOOL, ST, LOUIS, MO. 



■ Write- fw g«r frr-Ci famltSct 

-HOW TO BE A 
WATCHMAKER” 

Slone t s School of Watch msklflg 
903 Globe ftuildiflir 
ST. PAUL* - MfKTL 



gears! 

E very description, and material. 

Any of our M Special Delivery } * stock 
R eady to ship immediately 
S oon as we receive your order. 

Catalog on Bequest 

Grant’* "Treatise on GEARS" a dollar 

Philadelphia GEAR Works, tnc 4 

7th and Cherry Sts* if u Philadelphia 





1035 Questions and Answers 

Asked by Different E Hamming Boards 
Throughout the Country. 



648 Illustrations 



672 Pages 





$ 3.50 



Satisfaction Guaranteed 
or Your Money Back. 



Practical Knowledge is Money 

The highest salaries come to ** the men who know." Here is a book 
teeming with good, practical information for engineers — steam and 
electrical. It is the engineer's text book, his reference hook, his au- 
thority. An Encyclopedia of information, and in itself the most com- 
plete librarv of engineering practice ever published. Treating on 
Stationary Engineering, Locomotive Engineering, Electricity* Compressed Air, Mechani- 
cal Refrigeration, Gas and Gasoline Engines, Hydraulic Elevators and Repair Work. 

If you want a complete work written in a simple and direct style, 
get this one and make no mistake. New 25 page pamphlet sent free. 

£» iahfi&hod 1870 GEO w Am ZELL Eft BOOK COw 9 Publishers 

59 South Fourth St+, St* Louis 9 Mo. 



NEW INVENTION FOR OIL MOTORS. OhinuI It- S, 
S. Ilet£h «vlld - 4 the report fruiu (i-uLU'lihorK flint J. Hes- 
wltmiit, h I'Jvil onFiiieer tn ihe employ of r lif gun motor 
inane nr l]i- drill. Aki jelwitapet hlpflda Mn hirer. ut 
Sli k lu . Sweden. Ijiim- made 11 m Invention by whb It a. cos 
■Tiller ea u l,y reversed by u tScylvt? within the motor lisidf. 
w iii'U keroKftU' i*i‘ raw on N liHea fur motive iiowet. it 
iri rKlliurkOit It'irit If this I Ij V .■ 1 l t Ei, i)i 3 h u 1 1 i< 1 m claimed to 
(10. Il Ik very irlan I a ml will m wide debt for 

llio IIM' Ilf sill'll HH marine engines, bwavac they 

afy si> eu^y tip lujinili m pared with -ten in one! nos. 

— ♦ * ♦ * 

STRANGEST CLEAN - T TP IN TEE HISTORY OF MINING. 

Nut long ago n dredfrln? company operating In the 
Beniasiata Hiisln. Atusku, ret -or led tin- undine <>t :l pvrfoiit 
specimen of 11 insist 1 Lie Iriui i>rv a . ■ r Imlp-utimi', In 1I11* ilrrilge 
clean-up. Although from ii* imiisitul size, the d]iecfineti 
referred tn was u rather remarkable one to tn? pinked up 
by the TimfiHU'r dredge. Li ^<^151 h flint a hi ill run re remark- 
able dMtHtji was- made nnently by this company from 
the same outfit -in fart, nne of cl u- moat marveluim ever 
heard Ilf In tnildnu: history, 

When the IniiE a I ll let' I hi k weih opened f eep n 1 3 y , prepara- 
tory in the pcrliMlIcut clean -up, If wn* found thai the hud 

pif the aloujitti which hail just been worked htnl yielded 

an ns sort inntil ipf sHuJT flic equal of which hue 
never liefort? been «p**n In rhiwson nr el sew- here Ln 
the ruhiiii^ rtffionH nr the West. The collect ton ells- 
rinsed, Huiinijr ether Ihlu^s, two Russian bronzt' ikons, 

which I uni iirnlialily Item carried Into the region by Itus- 
s-itLii explorers thany yearn before the Klondike was beard 
i ,f. The jkninK were Identical with those carried by Home 
of the repltiientp of ihr Cznr*a army In the late Japanese 
war. Beni flea tin- tktmn were found debt Amerlean pen- 
ult, probably thrown Into the tdoutfti by some ih'h-j ut 

In a fit ef disgust when he realised that they j.m>h seined 
[tn pit reha slap |nnver la the Yukon district. There were 
: i l . reel i vc rod nlmut HW lbs. of nnexploded cartridges. 

imltmiH (if luillets. many of whit'll had a mating of iiuint- 
cam wide] i ueeepal fated their t reti Intent for the jn ^ . 1 ndher- 
Itiia; iLThi ptMindf. of nulls nf all sizes; an alarm elocjt: s 

urtw sh?t; lH<i Mtisonle jJoM ('harms; an upal uLlh E(s sE^t- 
tlcii: front a hrokeH K'-arf plji; In mime ruble pieces of wateb 
chaluH; knives, forks, keyn, IrteliK, native blsimitb, eas- 
slrerlieM. sifltdtos, nmjrnetle nibes. magnet lied orfobedrons. 
tinwhels of blaek &Gtid. mul R nttmlier "f n upsets worth 
over R piece. 

The 1 a* t Item paused so mo surprise, it bud been ,fen- 
erally liodpratond time the pidd 111 the basin WHS of II flue 
qnHiIty. says dnltrnal ef Eleetrlrity, 



“YANKEE” TOOLS 




ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
also DRILLS 



ASK YOUR DEALER 
TO SHOW THEM 



SEND FOR OUR 
YANKEE” TOOL BOOK 

SEKT FREE 



NORTH BROS. 
MFG. CO. 

PHILADELPHIA, PA. 
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IF y&ti are it Car peitter, Contractor, Hiuldor, Architect Draftsman ur Mechanic this, advertise rmmt offers ymi an 
exceptional chance ta advancn in )\mr present occupation, Ym,i mu it keep up-Lodaiu ; yon nrnst master the latest 
methods of construction work ; you must absorb all information possible in your own tine of business to make a perma* 
merit success. Tie; truest test of your present efficiency is the amount of money earned by you from week to week. 
Unless you ut- y earning money commensurate with your ability, your age, ami your condition of life — unless you are 
advancing and earning m»rt and »u>re money as you grow older, there must come a time when younger and more 
ambitious men will crowd you out, Learn turn r to turn yatar spare time into money. 



CYCLOPEDIA of 



Architecture, Carpentry and Building 



Published by American School of Corretpondence, Chicago, 111. 



is an absolutely new work prepared by a staff nf twenty practical writers of acknowledged authority. It is a masterpiece 
of complete, cbneEse, prat tic at “ready to us-e" Ltiforiuatjoti, There is not one iota of theory in its -hOOU pages. Every 
demonstration is derived from tbe practical experience of the greatest experts in the building Industries of the world, 
such as James C. Plant, Superintendent Commuting Division, Office of Supervising Architect, Washington, L>. C. i Walter 
Lor i iik Webb, Consulting Engineer and Expert on Reinforced Concrete; Fred T, Hodgson, author of ‘‘Steel Square, 1 ' 
Mod urn Carpentry," etc. 

The Cyclopedia is compiled from the representative instruction papers of the American School of Correspondence, 
Tlie first edition is now running hui the press, and will be ready foi delivery April 15th, We have just been offered 
a dunce l.o make a big caving In cost In inci casiujt the siee of the fit si edition. We ordered 1,000 more sets, and these 
1,000 sets wee will dispose of by a 



SPECIAL ADVANCE SALE 



Less than /a Regular Pr ice 

NO MONEY DOWN 



Ten massive Volumes, ca^h nearly one foot high, handsomely bound in half red moroCCo. (Liver -J,iWU page!*;. 
1 ,iWti illustrations, full page plates, plan's, sections, etc, Printed on highest grade paper; entirely new typ«, dm luxe 
books in every particular, 



AH you need do it to ft*k m to RESERVE A **t for you At the 



SPECIAL $19.80 PRICE 

THE REGULAR PRICE IS $60.00 



April 15th the books will be sent you by PREPAID EXPRESS. If they are worth $19.80 to yen send us $2 WITHIN FIVE 
DAYS, and $2 a month thereafter u a til paid for; otherwise notify us to send for them. In any case YOU LOSE NOTHING. 
Absolutely no reservations accepted if post- marked later than April 15th 



AMONG THE CHAPTERS ARE THE FOLLOWING; 



He! n f creed Concrete l 'nnptrtlctl nn — Cement — Twtl njz bUme— 
HtM?l — U cetera l I'cLruU] tics I *nn' r 1 cal A p] hi] FJLtlmi n—t ’gtit^clmr 
Finishing -Tarpon fry —Stair Huhdlng— lland-ralilng- Super! n 
t<* nden i’v— 1 1 tua tliiK* C.'<i rm-( ■ t 51 cams re 1 1 1 en B-i:(ffltraCt)^HpWl 
lien [Suns — .HErvrsjgtii ni Materials— Law of Coulrset — Meetitmk'tiJ 



DraViniT— Freehand llrawIng^Firepcrtt’Vi* Drawing— Pei| and 
Ink I i i j n i tf ri isgr Architectural PirairJnir-- Kfnmriatlon- Mf.rrurrt 
— 1 ’? men tH- !H asern i V ■ ■ Ur Let lay Lit* Electric IV Li-lng— Plumping; 
-atesm mtlrtidr--HeftTiiEK--VciitiinMuiv -Cornice Work- Kky- 
WOrk— Reeling— Mill Work — Steel Go net ruction. 
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